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F  R  E  IwV  C  E . 

*"  I  ^  Ills  book  is  i-'icpared  expressly  for  schools  havinj^  a 
commercial  department  and  for  short  course  commer- 
cial schools,  includini;  evening  classes.  It  contains  sufficient 
material  for  a  full  aiithmetical  course  such  as  is  requiretl  in 
this  class  of  institutions,  and  differs  from  the  larger  arithmetic 
by  the  same  authors  only  in  ha\ing  fewer  examples,  and  in 
omitting  some  subjects  which  would  not  be  an|)ropriate  here. 
Tne  aim  has  been  to  ]3Ut  within  tiie  prescribed  limits  the 
most  valuable  material  for  the  purpose  and  to  present  it  in 
the  best  order.  No  space  has  been  thrown  away,  and 
nothing  has  been  left  out  essential  to  the  real  aim  of  the 
book.  It  is,  in  fact  as  well  as  in  name,  a  C'onnnercial 
.\rithmetic,  symmetrical  and  complete,  and  whoever  compasses 
its  kssons,  whether  as  a  pupil  of  a  school  or  as  a  private 
learner,  neeil  not  fear  to  olTer  his  services  to  an  exacting 
public. 
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ARITHMETIC 


NOTATION     AND     NUMERATION. 

Arithmetic  is  the  science  of  imiuhers  aiid  tlie  art  of 
computation  by  them. 

A  Unit,  or  Unity,  is  one,  or  a  single  thing ;  as  one.  one 
foot,  one  dollar. 

A  Number  is  a  unit,  or  a  collection  of  units  :  as  one. 
four,  three  feet,  five  dollars.  Numbers  are  expressed  by 
words,  by  letters,  and  by  tigures. 

Notation  is  a  systeni  of  reju-esenting  numbers  by  sym- 
bols. There  are  two  methods  of  notation  in  use,  the  Rntixni 
and  the  Arahic. 

Numeration  is  a  system  of  naming  or  reading  numbers. 

The  Arabic  method  of  notation  employs  ten  charactei-s 
or  figures,  viz. : 

/    S    /^    4    ■'    f)     7    »    r^     0 

One,       Two,     Three,     Four.      Fire,       Six,      Seven,    Eight,     ^%ne,     Zero. 

The  first  nine  (.f  tlio  !il.()v«>  luo  oallwl  xignijicant  figures,  Wv.wx^i. 
each,  standinj;  by  itsolf,  it-piosents  ii  viilno.  or  denotes  some  nunilwr. 
They  are  also  called  dlgllx.  from  the  TiJitin  word  <liqHnii.  wliieli  means 
a  finger. 

The  last  one  is  called  zero,  uaught.  or  cipher,  be(>anse  when  stand- 
ing alone  it  has  no  value,  or  si<;nifies  nothing. 


TNT  R  on  I'  ("II  0  h' 
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9  5,  7  3  2,  4  3  6,  8  0  7,  4  9  3. 


(ith  period,    5th  period,  -Ith  period,  3d  period,    2d  period,     let  period, 
Quadrillions.   Trillions.      Billions.       Millions.    Thousands.       Unite. 


Copy  and  read  tl 

le  followiiiii'  number;^ 

: 

{i)         {2) 

{3) 

(-4) 

{5) 

{6) 

73     102 

616 

1064 

8174 

12741 

09     333 

348 

3604 

8006 

20809 

48     570 

222 

4364 

7070 

47038 

00     895 

843 

7208 

3300 

GS605 

Kx2)i'o.ss  l)y  figures  the  following  : 

1.  Nineteen.  7.   One  liundred  forty-four. 

2.  Twenty-two.  8.  Three  thousiind  sixteen. 

3.  Forty-six.  9.   Four  thousand  forty-four. 

^.  8ixty-eight.  10.  Six  million  two  thousand  six. 

f».  Ninety-two.  11.  Sixteen  million  eight  hundred  two 

6.  Eighty-seven.  12.  Eighty-seven  thousand  sixty-two. 


Roman    Notation. 

Tn  the  Roman  Notation,  seven  capitnl  letters  are  u.><e(l 
to  ex'|)ress  numlx'iv.  as  t'olhtws  : 

T       V       X         L  C  1)  M 

One,         Fire,        Ten,         Fifty,        One  Hundred,  Fii^  Hundred.  One  Thounand. 

Other  niimhiTs  mic  expressed   hy  combining  the   h'tters 
nceordiiig  to  tlio  foUowing  principles: 
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1.  11  11  IfUcr  is  repeated,  its  value  is  repeated.  'I'lius,  i  ii  n|ii<  xnis 
ilireo  ;  XX,  twenty  ;  CCC,  three  hundred. 

2.  If  a  letter  of  leas  value  is  placed  before  one  of  greater  value,  the 
less  is  taken  from  the  greater.  Tlius,  IV  represents  four  ;  IX,  nine  ; 
XL,  forty. 

3.  If  a  letter  of  le-ts  value  is  placed  affer  one  of  greater  value,  the 
less  is  added  to  Ihe  greater.  Thus,  VI  represents  six  :  XI,  eleven  ; 
LX,  sixty. 

4.  A  bar  ( ~)  placed  over  a  letter  increases  its  value  a  thousand 
times.    Thus,  X  represents  ten  thousand  ;  M,  one  million. 

The  Roman  Notation  is  used  for  numbering  dials,  chapters, 
pages,  etc. 

Table  of  Ro^iax  Notatfon". 


Roman.              Arabic. 

Roman.        Arabic. 

Roman. 

AralAc. 

I,                           1. 

XIV, 

14. 

LX, 

60. 

II,                   2. 

XV, 

lo. 

LXX, 

70. 

Ill,                 3. 

XVI, 

10. 

LXXX, 

80. 

IV,                  4. 

XVIII. 

18. 

XC, 

90. 

V,                    0. 

XIX, 

19. 

c, 

100 

VI.                  G. 

XX. 

20. 

CCC. 

300. 

VIII,               8. 

XXI, 

21. 

D, 

500. 

IX.                   0. 

XXX, 

30. 

DCC, 

700. 

X,                  10. 

XL, 

40. 

M, 

1000. 

XIII,              13. 

L, 

50. 

MD, 

1500. 

Express  by  Roman  notation  : 

1.  Eighteen. 

6.  Eighty-seven. 

11.  584 

2.  Thirty-six. 

7.  Tliree  hundred  si 

xty. 

m.  777. 

3.  Forty-eiglit. 

S.  Six  hundred  "ort 

v^-nine. 

13.  1638 

4.  Seventy-six. 

9.  Five  liundred  eig 

lity-eight. 

U.  1886 

5.  Sixty-fonr. 

10.  Two  tliousaiul  si> 

:ty-two. 

15.  8000 

Express  by  Arabic  notation  : 

I.  LXXVII. 

6.  DCCLXVI. 

11. 

MMCCCX 

XVIL 

2.  CCXIX. 

7.  DCXLIV. 

12.   . 

MMDCCX 

VIII. 

S.  XCVIII. 

8.  DCXLIV. 

13. 

MMCCXC 

IX. 

l^.  CCCLIV. 

9.   MDCXLVI. 

n-  ' 

MMDCCC 

LXXV. 

5.  DCXVI. 

10 

C 

JCLXXLX. 

15. 

mdcccl: 

^xxvn. 

ADDITION. 


The  Sum  or  Amount  of  two  or  more  numbers  is  a 
number  which  contains  as  many  units  as  all  the  numbers 
combined. 

Addition  is  the  process  of  finding  the  sum  of  two  or 
more  numbers. 

The  sign  of  addition  is  +,  and  is  read  plus. 

The  sign  of  equality  is  =,  and  is  read  equals,  or  is 
equal  to. 

Thus,  6  +  2  =  8  is  read  G  plus  2  eqriaJs  S,  or  the  ftum  of  6  and  2  in 
eqtml  to  <9. 

The  sign  of  dollars  is  §  :  of  cents  (f\  ct.,  or  cts. 
To  find  the  sum  of  two  or  niori-  iiiiinhors. 

Ex.    Find  the  sum  of  41(i.  578,  095. 

oPKBATioN.  Analysis. — Write  tlie   miml>ers  so  that  like  units 

■ilG  stand  in  the  same  cohiinn,  and  begin   to  add  at  the 

578  right.     The  sum  of  the  units  (6  +  8  +  5)  is  (14,  19)  19 

^Q_  units,  equal  to  1  ten  9  units.     Write  the  9  units  under 

the  column  of  units,  and  add  the  1  ten  to  the  column 

1681)  8nm.       of  tens,  obtaining  for  the  sum  (2,  9,  18)  18  tens.  e(|Ual 
'  '  to   1   hundred   8   tens.     Write   the   8  tens  under  the 

column  of  tens,  and  add  the  1  hundred  to  the  column  of  hundreds, 
obtaining  for  the  sum  (5,  10,  16)  16  hundreds,  equal  to  1  tliousand  <• 
hundreds,  which  write  in  the  liundri'ds'  ajid  thousands'  places. 
Hence,  the  entire  sum  is  1689. 

Notes. — 1.  Think  of  results  and  not  of  the  numlK'i-s  thems4'lvi's. 
Thus  in  the  above  example,  do  not  .<iay  6  anrl  8  are  14  and  "»  are  19, 
hut  14,  19. 

2.  To  avoid  repeating  the  work,  in  case  of  interruption,  writ*'  the 
flfjiires  to  be  earned  in  pencil  luiderneath. 
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\\\-hY..~WrUr  ihc  iiitnvber.s  lobe  added  so  that  like 
units  stand  in,  tlie  same  colunia. 

Coiaiaenciag  at  the  right,  add  each  coUtnvn  sepa- 
rately,  aiul  if  the  sum  is  less  than  10,  write  it  under 
the  column  added. 

J f  the  sum  of  any  col a,mn  is  10  or  more  than  10 
an-ite  the  right-hand  figure  under  the  column  added, 
and  add  the  remaining  figure  or  figures  to  the  next 
column. 

T>R00F.~Fi7id  the  sum,  by  addinC'  the  columns  in 
the  opposite  direction,  thus  forming  new  cQmbiva- 
tions  of  figures.  If  the  results  agree,  the  work  i^  prob- 
ably correct. 

EXAMPLES. 

Copy  or  write  from  diftation  anc]  add  the  followincr ; 


{1) 

{2) 

{S) 

(4) 

(■^) 

(^) 

789 

682 

1234 

1357 

7812 

9870 

123 

109 

5678 

9135 

3625 

678r 

450 

375 

9012 

8642 

4875 

978T 

246 

488 

3456 

4109 

9850 

8678 

(7) 

{8) 

{^) 

{10) 

(11) 

{12) 

568 

431 

9672 

:8i2 

879(i 

808 

134 

866 

873S 

1357 

809 

7612 

680 

219 

4126 

404 

4205 

37 

419 

581 

1886 

9686 

6(566 

4123 

723 

49 

7143 

8072 

<  «  «7 

2264 

842 

376 

8275 

9706 

8088 

7714 

9()(i 

40S 

!I325 

5555 

4144 

9U(i.s 

2!)4 

792 

4444 

2009 

9995 

3348 

I'luM-o  IS  not  hill-  ,,r  uioiv  iinimrtaiicc  to  tlu-stndoiit  than 
the  ability  t..  a.hl   a  <ohnnn   of  li-ures  ousijv.  aecuratHv 
""•I  '•n.nllv.      In  onlcr  that  his  hdmr  mav  ho  lijrhtened  «ild 
Min.h  valnal.K.  linir  savi.!,  not  ,.nly  in  aftor-lilV  Imt  in  his 
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s(!li()()l  work,  lio  should  luivo  variou.s  kinds  of  daily  drill 
exercises  in  addition.  espeeiaJly  in  the  earlier  part  of  his 
course  ol'  study.  Tiie  following  suggestions  will  be  found 
valuable  in  securing  accui'acy  and  rajiiditv. 

'i'lie  45  siiu])le  conilnnations  should  be  used  as  an  exer- 
cise in  addition.  They  may  be  eoi)ied  on  the  \>  ickboard 
in  the  following  or  in  irregular  order,  and  the  siisn  should 
be  announced  by  the  student  at  sight : 

1      2      ;3      •->      4     3      5      4     3      G      5      4      :      (i      5 
l^l_^1212312      3j^23 

4     s     r     n     5     0     8     7     0     5     0     8     r     6     9 
4      12      3      4      12      3      4      5      2      3-1.-)      3 

8      7      0      9      8      7      0      8:081)      s      ;i      0 
4      5      0      4      5      (i      5      G      7      G      7      7      8      8      9 

The  above  should  be  supplemented  by  exercises  similar 
to  tlie  following  : 

74    G4    44    94    34    24    14    54    84 

45         75         35         15         55         05         95         25         S5 
99990  9  99  9 

Make  coinbinatif)ns  of  10,  20.  :U),  or  other  numbers  as 
olteii  as  possible,  and  add  them  as  single  luunbers. 

'I'liiis.  (1(1(1  !»  and  1.  8  and  '2.  ~>  .iiid  ."i.  I.  :!.  and  -i,  clc.  as  10  ;  7  and 
■I.  (i.  -2.  and  1.  etc.,  as  0  :  2  and  :i.  I  and  1.  ','.  2.  and  1.  as  5  :  8.  7,  and 
■"».  !».  7.  and  4.  etc.,  as  20  :  etc..  i-tc 

III  Kxamplc  1.  jia^'t*  11.  think  only  "!' llic  followini,'  results:  0.  19. 
.!().   "lit. 

l)rill  on  the  following  ami  similar  c(»nd)iiuiti(ins  (Id.  2(», 
:)ii,  etc.)  uiUil  the  shnienl  can  announce  tin-  sums  at  sight- 
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3  2       I 

4  3      4 
3      5      5 


2       2 
1       4 

7      4 


1  3 
3  3 
G      4 


7 

6 

6 

8 

4 

8 

9 

4 

3 

2 

5 

8 

9 

7 

9 

6 

8 

5 

4 

7 

3 

2 

< 

8 

9 

4 

8 

i 

7 

7 

6 

9 

8 

9 

9 

9 

9 

9 

9 

8 

5 

3 

6 

4 

1 

1 

1 

3 

3 

6 

8 

4 

1 

7 

6 

9 

8 

9 

2 

4 

3 

3 

3 

fi 

4 

4 

1^ 

4 

1 

< 

6 

8 

4 

3 

2 

2 

1 

3 

0 

1 

4 

4 

4 

i 

8 

n 
i 

9 

8 

4 

3 

4 

3 

1 

2 

1 

8 

2 

5 

9 

9 

8 

5 

9 

EXAM  PLES, 


Copy  or  write  from  dictation  and  add  the  following 


{1) 

{2) 

(5) 

U) 

{5) 

l\ 

fl 

15 

(35^ 

(  83  \  13 

12  85  ~ 

21  90 

123 

456 

382 

648 

3) 

19 
30 

30 
40 

(95) 

^  «^  \  20 
j75f 

^  ''^  \  3r. 

r  08  ) 

-21 
-31 

789 
462 
315 
829 

584 
765 
406 
483 

6  ■ 

50 

55 

-l;:i« 

918 
234 

163 
852 

s) 

02  77  49 

789 

574 

{6) 

(7) 

(^) 

{9) 

(iO)   {11) 

{12) 

{13) 

48 

71 

39 

12 

77    312 

514 

376 

13 

43 

34 

34 

88    123 

627 

499 

82 

3G 

46 

56 

m          456 

842 

678 

67 

94 

25 

78 

99    789 

462 

437 

54 

69 

83 

90 

41    987 

460 

245 

87 

25 

31 

89 

63    654 

329 

536 

43 

38 

63 

76 

74 

321 

411 

984 

12  t KTti  01)  V crin X. 


iU) 

(lo) 

(/O) 

(17) 

(18) 

(in) 

i->:m 

4121 

1 728 

3416 

17642 

isi  11 

r)()r8 

18Ga 

5280 

4725 

176 

285 

0212 

3760 

2246 

8850 

20048 

28510 

:54")i". 

4825 

4153 

4975 

248 

30048 

•.irr):5 

7145 

4839 

2137 

24800 

400 

SO-12 

3333 

2437 

8910 

1149 

17512 

:o31 

7163 

4627 

2048 

1216 

8 

1594 

4043 

7342 

175 

385 

14150 

i   i   i   i 

7289 

8916 

1075 

19175 

30032 

30.  Find  the  sum  of  the  following  numbers  :  Forty-five 
tliousaiul  forty-five  ;  sixteen  thousand  three  huiulred  sixty; 
one  huiulred  sixty-seven  thousand  :  eight  liundred  fifty 
thousand  ninety-two  ;  nine  million  twenty-four. 

2 J.  4( ;  +  72  4-  89  -|-  93  +  75  +  3 1  -f  58  +  45  +  52  =  ? 

:J2.  ;! ; (i  +  416  +  287  + 123  +  456  +  789  +  916  =  ? 

23.  42  +  175  +  287-f56  +  63  +  324-fl89  +  172  =  ? 

24.  365  + 1 728  +  64  + 1 72  +  89  +  38  -f-  9  +  5280  =  ? 

25.  A  bushel  of  corn  weighs  56  pounds,  a  bushel  of  rye 
56  pounds,  a  bushel  of  wheat  60  pounds,  a  bushel  of  barley 
15  j)ounds.  a  bushel  of  oats  32  pounds,  and  a  bushel  of 
l)uekwheat  48  pounds.  What  would  be  the  total  \vei<rht  of 
one  bushel  of  each  of  the  above  grains  ? 

26.  Find  the  total  distance  arouiul  a  rectangular  Held 
1728  feet  long  and  1683  feet  wide. 

27.  All  exporter  of  provisi(Uis  buys  1S7  barrels  hams,  42S 
I)ai  ids  shoulders.  475  barrels  })ork.  229  barrels  berf.  ami 
392  barrels  liacon.      How  many  liarrels  in  all  ? 

2S.  Ill  ail  orchard  there  are  375  ajiple  trees,  416  pear 
trees,  '■>',  (|uinc('  trees,  !is  cherry  trees,  238  peach  trees,  and 
276  plum  trees.      How  many  trees  in  all  ? 

20.  A  man  pays  for  a  house  and  lot  ^6375.  For  r{>|)airs 
as  follows  :  mason-Work.  -^68;  plumbing,  178;  carpenter- 
work.  *164  ;  painting  ami  decorating.  *277.  For  how 
much  must  he  sell  it  to  <:aiii  *567  on  the  total  cost  ? 


A  i>  I)  may. 
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SO.  A  niaiml'jicturer  soils  on  Monday  2387  barrels  flour, 
on  Tuesday  2G18  bbls.,  oJi  Wednesday  2178  Ijbls.,  on 
Thursday  2125  bbls.,  ou  Friday  2o4r8  bbls.,  and  on  Satur- 
day 2490  bbls.     How  many  does  he  sell  during  the  week  ? 

31.  Find  the  total  number  of  pounds  of  tobacco  produced 
ill  the  following  states  in  1870  :  Kentucky,  171,121,134  ; 
\irginia,  80,0!)i»,8.'5S  ;  Pennsylvania,  30. 1)57,772  ;  Ohio, 
34,725,405  ;  Tennessee,  20,305,052  ;  North  Carolina,  20,- 
080,448;  Maryland,  20,082,147;  Connecticut,  14,044,052; 
Missouri,  11,004,077;  Wisconsin,  10,878,4(53. 

32.  Find  the  total  value  of  the  following  crops  for  the 
year  1884  :  Corn,  $040,735,580  ;  wheat,  $330,861,254  ;  rye, 
.*14,855,255  ;  oats,  1101,528.470;  barley,  $20,781,155. 

33.  Find  the  total  number  of  bales  of  cotton  proiluced  in 
tlu!  following  states  in  1870  :  Mississii)i)i,  055,808  ;  (ieorgia, 
814,441  ;  Texas,  803,042;  Alabama,  000,054;  Arkansas, 
008.250  ;  South  Carolina,  522,548 ;  Louisiana,  508,500 ; 
North  Carolina,  380,508. 

54.  Find  the  total  nundjer  of  bushels  of  wheat  pro- 
duced in  the  following  states  in  1870  :  Illiiu)is,  51,130,455  ; 
Indiana,  47,288,08!)  ;  Ohio.  40,014,800 ;  Michigan,  35,- 
537,007  ;  Minnesota,  34.025,057  ;  Iowa,  31,177,225  ;  Cali- 
fornia, 28,787,132;  Missouri,  24,071,727;  Wisconsin, 
24,884,089. 

Conii)lete  the  following  statements  l)y  adding  downwards 
and  from  left  to  right.   The  sums  of  the  totals  should  bee(|ual. 

35.    8.VLES    FOR   THE    WEEK    EXDlXCi    J.VX.   21,   1887. 


Days. 

Dry 

Goods. 

()47.18 

1 
Shoes.    Furniture. 

Books. 

Crock- 
ery. 

Millinery. 

Totals. 

Moiulav. . .  . 

176.42    876.40 

117.18 

93.17 

111.40 

****** 

Tuosduv...  . 

356.25 

97.20    184.00 

64.72 

38.15 

57.65 

***  ** 

Wodnesdav. 

716.40 

200.48    417.65 

156.25 

127.16 

828.40 

****** 

Tliur,sday... 

828.;J0 

227.59    476.00 

171.14 

287.80 

116.38 

****** 

Friday 

816.17 

87.14 

14H.12 

100.80 

77.44 

79.40 

***  ** 

Satiu'dav. . . 

929.12 

****** 

249.67 
****** 

417.18 

426.')() 

22.1.98 

***  ** 

429.75 

****** 

Totals 

****** 

****** 

****  ** 

■ 

***«.** 

SU  BT  R  ACTION 


The  difference  between  two  miinbers  is  u  mmibcr  wliich, 
added  to  the  smaller,  will  produce  a  result  equal  to  tlie 
greater. 

Subtraction  is  the  i)rocess  of  finding  the  diffin-nce 
between  two  numbers. 

The  greater  of  two  numhers  wliof-e  differeiiee  is  required  i?;  euUeil 
tlie  iniHUvml,  ami  the  smaller  the  subtrahend.  The  result  is  called 
the  remainder. 

The  .sij:;u  ol'  subtraction  is  — ,  and  is  read  minus  or  less. 

Thus.  S  —  5  is  read  8  minus  5,  or  8  less  5,  and  iiiuaus  that  5  is  to 
he  taken  liom  S. 

To  find  tlir  dift'orence  between  two  iiiiinberM. 

\'.\.    Find  the  ditt'ereuee  between  OUT  and  oS-t. 

ofEKATio.N.  Analysis. — Write   the   smaller   number   under 

007  Minueiifl.  the  greater   so   that   units   are  under  units,  tens 

384  Subtrahend.  under   tens,    etc.     Commence   to   subtract  at  the 

.:,,,  right.     4  units  from    7   units  arc  3  units,  wliicli 

Ob;J    Remainder.  ^^^.^^^  ^^^^^^^,   ^j^^.   jj„^,  ^„^^|^,,.  ^j^^,  ^.„lu,„n  ,.f  units. 

Since  8  tens  cannot  be  taken  from  G  tens,  take  1  Inindred  from  9  luiu- 
dreds,  leaving  8  hundreds,  and  add  it  (1  hundred  =  10  tens)  to  the  (5 
tens,  making  1(J  tens.  8  tens  from  16  tens  are  8  tens,  which  write 
under  the  column  of  tens.  3  Imndreds  from  8  (9—1)  hundreds  are  .T 
hunilreds.     Hence  the  result  is  583 

Instciul  of  sulitracting  1  from  the  figure  of  tlie  upjier  number  ot  tlie 
ne.\t  higher  order  when  it  hits  heen  nece.s.sary  to  add  10  [o  the  figure 
of  the  minuend,  some  persons  add  1  to  the  figure  of  the  loiwr  number 
of  the  next  liigher  rirder.  This  method  <le|K>nds  on  the  ]irinci|ile  that 
adding  e(|uivali'nt  numbers  to  hotli  minuend  and  suMrahend  d<H>s  ni>t 
alTtct  the  iTinaiiider, 
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In  practi  %',  do  not  think  of  explaiiutions,  nor  ^^uy  4  fruia  7  is  '6, 
etc.,  but  tliinK  only  of  results  and  write  them  at  once.  Thus,  in  the 
above  example,  say  or  think  only  3,  8,  5. 

Rule. —  Write  the  subtrahend  under  the  iniiuieiul 
so  that  units  of  the  same  order  stand  in  the  same 
column. 

Commencing  at  the  right,  subtract  cadi  figure  in 
the  lower  number  from  the  one  above  it,  and  write  the 
difference  in  the  line  below. 

If  any  figure  is  greater  than  the  one  idjove  it,  add 
10  to  the  latter,  perform  the  subtraction,  and  then 
co?isider  the  next  figure  in  the  upper  number  de- 
creased by  1  (or,  consider  the  next  figure  in  the  lower 
nutnber  increased  by  1). 

EXAM  PLES. 

Find  the  difference  between 

1.  8716  and  4379.  11.  8U700040  and  23450780. 

2.  917642  and  9819.  12.  76483(572  and  87132191. 
S.  64321  and  23456.  13.  123456789  and  9897960. 
Jf.  428165  and  317618.           1J(.  72081099  and  87643229.- 

5.  9371641  and  876543.  15.  16417528  and  90716801. 

6.  7642878  and  6789119.  10.  43184296  and  37529510. 

7.  8090403  and  7090508.  17.  100010001  and  9890978. 
<^.  6380912  and  5270937.  18.  3004005(>  and  29917168. 
9.  7654321  and  1234567.  19.  20103040  and  19181746. 

10.  7060509  and  6987969.       20.  40020003  and  20807064. 

21.  There  were  50017  post-offices  in  the  United  States  in 
1884  and  51252  in  1885.  What  wa5  the  increase  dnring 
tlie  year  ? 

22.  In  1880,  the  population  of  the  United  States  wius 
50,152,866,  and  in  1870,  38,558,371.  What  was  the  in- 
crease during  the  decade  ? 

23.  The  area  of  AUuska  is  3«;9,52!'.(iOO  acres.  How 
luucli  greater  js  jt.  tluin  Texas,  whose  area  is  175,587,840 
acres  ? 
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34.  The  public  debt  of  the  United  States  was  $il,-447,057,- 
508,  Nov.  1,  1885,  and  $l,354:,o4?,y4(,  Nov.  1,  1880. 
What  was  the  reduction  of  the  debt  during  the  year  ? 

25.  The  gross  weights  (weights  of  barrels  and  sugar)  and 
tares  (weights  of  barrels)  of  ten  barrels  of  sugar  are  as  fol- 
lows :  d-Za-VJ,  332-19,  307-18,  321-18,  324-19,  330-19, 
313-18,  313-19,  317-17,  327-19.    Find  the  total  net  weight. 

XoTK. — Find  thu  total  gross  weight  and  total  tuie,  and  then  the 
dilTt'rence,  or  the  total  net  weight. 

Population  of  the  following  cities  of  the  United  States 
in  1880  : 

New  York,  -      l,2t)0,590  ;  Bulfalo,     -  -  155.137 

IMiiladelphia.  -  840,984  \  Washington,  -  147,307 

Urooklyn,  -  580,370  j  Newark,    -  -  13(;.4(»(i 

Cliicago,     -  -  503,304    Louisville,  -  123.<I45 

Boston,       -  -  302,535  j  Jersey  City,  -  120,728 

St.  Louis,  -  350,522  I  Detroit,     -  -  110,342 

iialtimore,  -  332,190  '  Milwaukee,  -  li:).578 

Cincinnati,  -  255,708  \  Providence,  -  1(»4,850 

San  Francisco,  -  233,950    Albany,     -  -  90,903 

New  Orleans,  -  210,140    Rochester,  -  89,303 

Cleveland,  -  100,142    Allegheny,  -  78,081 

Pittsburg,  -  150,381  ,  Indianapolis,  -  75,074 

36.  What  is  the  total  population  <»f  the  first  column  of 
the  above  cities  ?  Of  the  secoiul  cohuiin  ?  What  is  the 
total  })oj)ulation  of  all  ? 

27.  What  is  the  dilTcifiicc  between  (lie  sinus  of  flic  lirsl 
and  second  columns  ? 

28.  IIow  much  does  th(' total  i)()puiati<>n  nf  New  ^  oik. 
Brooklyn,  Newark,  Jersey  City.  Ilobokeii  (;>(i,99!t),  Vnukers 
(18,892),  and  Long  Island  City  (17.117)  lack  of  being 
2,500,000  ? 

20.  How  much  dues  the  total  popiilalioii  of  Pittsburg 
and  Alleghi'uy  exceed  that  of  San  Francisco  '^ 


MULTIPLICATION. 


Multiplication  is  the  operation  of  taking  one  number 
as  many  times  as  there  are  units  in  another. 

The  miinbor  taken  or  iiiultiiilieil  is  called  the  Multiplicand.  The 
number  which  indicates  how  many  times  the  multiplicand  is  taken  or 
multiplied,  is  called  the  Multiplier.  The  result  obtained  is  called  the 
Product. 

The  sigii  of  multiplication  is  x ,  and  is  read  times,  or 
multiplied  by. 

Thus,  5x4  =  20,  is  lead  5  times  4  eijuals  20,  or  5  multiplied  by  4 
equals  20. 

Multiplication  Table. 


1 

2 

3 

4  5 

6  7 

8 

9 

10 

11  12 

13 

14  15 

16 

17 

18 

19 

20 

8 

4 

6 

8^  10 

12'  14 

16 

Is 

30 

22  24 

26 

28  30 

32 

34 

86 

88 

40 

3 

6 

9 

12  15 

18  21 

24 

27 

30  33]  36 

39 

42  45 

48 

61 

54 

67 

60 

4 

8 

12 

16  20 

24  28 

32 

36 

40  41,  4S 

5t 

56  60 

64 

68 

72 

76 

80 

5 

10 

15 

20  25 

30  35 

40 

45 

50  55  60 

65 

70  75 

80 

85 

90 

95 

100 

6 

12 

18 

24  30 

36 

42 

48 

54 

60  66  72 

78  8I!  90 

96 

102 

108 

114 

120 

7 

14  21 

2S  35 

42 

49 

56  i  63 

70  n\   84 

!>1  98  105 

112 

119 

126 

133 

140 

8 

16  24 

32  40 

48 

56'  64  72 

80  as  i)6 

KM  112  120 

128 

136 

144 

152 

160 

9 

18  27 

36  45 

54 

63'  7i  81 

90  99  108 

IIT  126  i:i5 

144 

153 

162 

171 

180 

10 

20  30 

40  50 

60 

70  80  90 

100  110  120 

130  141)  150 

160 

170 

180 

190 

200 

11 

22  33 

44  55 

66 

77,  88  it'J 

no  \-i\   132 

143  154  US 

176 

187 

196 

20!) 

220 

12 

24  36 

48  60 

72 

84  96  las 

VZil   IK  144 

156  Ui8  180 
169  1S2  195 

192 

208 

204  216 
221 '234 

22? 
2^ 

240 

260 : 

13 

"26 

39 

52 

65 

1^ 

91  1041117 

l-iO  143 

156 

14 

28 

42 

56 

70 

&1 

98  112  126 

140  IW 

168 

182  196  210 

224 

238  252 

266 

280 

15 

90 

45 

60 

75 

90 

105  120!  185 

]50;i65 

180 

195  210  225 

240 

255  270 

286 

300 

16 

82 

48 

64 

80 

96 

112  128'l44 

100  17f, 

192 

208  221 '240 

256 

272  288 

301 

320 

17 

34 

51 

68 

85 

102 

119  130  153 

no  irt7 

204 

221  238  255 

272 

289  306 

:i23 

310 

18 

36 

51 

72 

90 

108 

126  144  162 

180  198 

216 

231  202  270 

288 

306  324 

342 

360 

19 

88 

57 

?(i 

95 

114 

i:«  152  171 

100  209 

228 

247  266  28". 

.'KM 

:M3  342 

:«il 

380 

20 

40 

60 

80 

100 

120 

ItOllOO  180 

200 1 2-^0 

240 

2«10  280  800 

.■i» 

340  880 

880 

400 

T 

2 

3 

4 

5 

6 

■7!"^8l  9 

I0I1I 

12 

13|14{15 

16 

17 

18 

19 

20 

18  INTRODUCTION. 

To  flnd  the  product  of  two  numbers  when  the 
multiplier  does  not  exceed  12. 

Ex.    Multiply  456  by  7. 

OPERATION.         Analysis. — 7  times  6  units  are  42  units  =  4  tens  and 

•ioG         3  units.     Write  the  2  units  under  the  figure  of  the  inulti- 

'j'         plier  (the  column  of  units)  and  add  the  4  tens  to  the  next 

product  (the  column  of  tens).     7  times  5  tens  are  iJo  tens, 

plus  4  tens  from  the  preceding  product,  are  39  tens  =  3 
hundreds  and  9  tens.  Write  the  9  tens  under  the  column  of  tens,  and 
add  the  3  hundreds  to  the  next  product  (the  column  of  hundreds).  7 
times  4  hundreds  are  28  hundreds,  plus  3  hundreds  from  the  preced- 
ing product  are  31  hundreds  =  3  thousands  and  1  hundred.  Write 
the  1  hundred  under  the  column  of  hundreds  and  the  3  thousands  in 
the  column  of  thousands. 

Rule. — Coimne/icUig  at  the  right,  multiply  each 
figure  of  the  iiiultiplicand  by  the  multiplier,  u'riting 
the  result  and  carrying  as  in  addition. 

EXAM  PLES. 

Multiply  Multiply 

1.  23450  by  7  ;  by  8.  8.     789123  by  2  ;  by  3. 

2.  37804  by  9  ;  by  6.  9.     123567  by  4  :  by  5. 

3.  24687  by  2  ;  by  4.  10.     781093  by  0  :  by  9. 
J^.     36925  by  3  ;  by  8.  11.     417009  by  8  ;  by  7. 

5.  48716  by  5  ;  by  9.  12.     5U9048  by  8  :  by  7. 

6.  90809  by  9  ;  by  8.  13.     037485  by  0  :  by  9. 

7.  20048  by  5  ;  by  7.  IJ,.     748590  by  7  :  by  5. 

15.  There  are  5280  feet  in  one  iniU'.  I  low  iiijuiy  feci  in 
11  miles  ? 

16.  There  are  4  gill.s  in  one  pint,  2  pints  in  one  <|uart. 
and  4  quarts  in  one  gallon,     llow  many  jjills  in  03  f^allons? 

17.  There  are  2  pints  in  one  «|nart.  S  i|M:irts  in  (»ne  ]»e<'k, 
and  4  pecks  in  one  bushel,    llnw  many  [lints  in  37'.' bushels  ? 

IS.  There  are  12  inches  in  oni'  foot,  and  3  feet  in  one 
\ar(l.     How  nnmv  inclics  in  17<»0  vurds  ? 
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To  tiud  the  protliu-t  ol"  two  ituiiibers,  wlieii  the 
multiplier  is  more  than  11. 

Ex.    ^lultiply  -ioG  by  'Z'o'i. 

OPERATION.  Analysis. — Writo  the  nmltiplier  under  llie  iiiultijili- 

450         carnl  so  that  their  right-hand  figures  are  in  the  same  ver- 
^37         ^\ii'Al  line.    Since  the  nirltiplier  consists  of  7  units,  3  tens, 

and  2  Imndreds,  the  inulliplicaml  is  repeated  or  mulliplied 

3192         j^y^^  by  30,  and  by  2(J0.     7  times  45(5  is  3192,  tlie  first 

1308  partial  product  :  30  times  4o(j  is  13080,  the  second  partial 

!»12  i)roduct;  200  times  4r)(»  is  01200.  tlic  tliird  partial  pro<lucl. 

I    TTTT         The  sum  of  these  i)artial   iiroducts  is  10S072,  the  entire 

product.     In  jtractice.  the  cipliers  are  omitted.     In  the 

operation,  observe  that  the  first  or  right-hand  figure  of  eacli  partial 

product  is  directly  under  the  figure  of  the  multiplier  used. 

KuLE. —  Write  the  midtifjUer  under  the  maUipli- 
cand  so  that  their  right-hand  figures  are  in  the  same 
vertical  line. 

Multiply  the  niulfi plica nd  hi/  each  significant  fig- 
ure of  the  multiplier,  u-riti/ig  the  fij'st  or  riglit-hand 
figure  of  each  parti(d  pruduct  under  the  figure  of  the 
multiplier  used. 

Add  the  partial  products.  TJie  suiyv  ivill  he  the 
desired  product. 

EXAMPLES. 

Multiply  Multiply 

1.  1728  by  37  ;  by  481.  7.  2345(5  by  294  ;  by  3742. 

2.  2893  by  26  ;  by  500.  8.  40007  by  144  ;  by  4803. 

3.  3904  by  18  :  by  024.  9.  32738  by  170  ;  by  5904. 

4.  5107  by  41  :  l)y  375.  10.  91009  by  201  ;  by  0075. 

5.  0079  by  59  ;  by  208.  11.  24135  by  345  ;  by  7180. 

6.  8125  by  07  :  by  507.  12.  3S24ii  by  07s  :  by  8297. 

IS.   Fiud  tlio  odst  of  '■)]'>  b;irrfls  p(irk  at  ^14  in-i'  barri'I  !' 
14.   Tliofc  .ire  .'i\'S(i  ri.'ot  in  one  milo.      'I<»u   in.-tiiy  fool  in 
;i';  miles  y      in  -.'(tS  mill's  '^ 
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15.  How  many  pounds  in  471  bushels  corn,  if  there  are 
oG  pounds  in  one  bushel  ? 

16.  In  a  bushel  of  timothy  seed,  there  are  45  })0und8. 
How  many  pounds  in  'I'Mu  bushels  ?     In  3410  bushels  ? 

17.  A  certain  building  has  lO'-J  windows,  and  eacli  window 
contains  24  panes  of  glass.     How  many  panes  in  all  ? 

18.  How  many  feet  of  wire  will  be  required  to  fence  u 
lield  200  feet  square,  the  fence  being  (J  wires  high  and  on 
all  sides  of  the  field  ? 

To  fiiul  the  product  of  two  imiiibers  when  there 
iue  ciphers  at  the  rijj^ht  of  the  sij;r'iifi<i»"t  fijjrures  of 
one  or  both. 

Ex.    Multiply  376U0  by  47000. 

OPERATION.  AxALY!!;is. — Wi'ito  tlic  iiuiiibers  so  that  \\w  light- 

37000  haiul   si<?iiilicant   figures   are  in   the  same  vertical 

47000  line.   37600=370  x  100,  and  47000=47  x  1000.  Since 

the  protluct  of  two  or  more  numbers  is  the  same  in 

'' "   ^  whatever  order  they  are  multiplied,  multij)ly  376  by 

1504 47,   and   their   product  by   100000  (100x1000),  by 

1 '^07*^00000  annexing  5  (3  +  2)  ciphei"s  to  the  right. 

KuLi:. —  Write  the  numhers  so  that  their  right-hand 
.figfU/icant  figures  are  iiv  the  same  vertical  line. 
.^fiiJ fifth/  the  significant  figures  together  as  if  there 
irrrr  no  ci jtlirrs,  and  to  their  product  anne.v.  as  many 
ri/ihr/:s  (ts  arc  found  on  the  right  ofhotli  tiunihcrs. 

EXAMPLES. 

:Multii)ly  Multiply 

/.  3(;00  by  40  ;  by  3()0.  8.  4840(i  by  200  ;  by  1400. 

'2.    172S  by  SO  :  by  500.  0.  37000  by  500  ;  by  2500. 

3.   34:)(i  l)y  70  :  by  420.  10.  12345  by  (iOO  ;  by  3000. 

J,.   3710  by  50  ;  by  300.  11.  2H000  by  420;  by  4700. 

5.   4000  by  30  :  by  SOO.  lH.  11(700  by  340  ;  by  5800. 

';.  2800  by  no  :  by  .370.  IS.  14320  by  500  :  by  <;<IOO. 

7.  4200  by  2<J ;  by  500.  ///.  00000  by  000  :  l)y  4800. 


DT  VISI  ON 


Division  is  the  o))eration  of  finding  how  many  times 
one  number  is  contained  in  another. 

Tiie  nuiiiber  divided  is  called  the  dividend.  The  number  by  wliieh 
it  is  divided  is  called  the  divisor.  The  result  obtained  is  called  the 
quotient.  The  part  of  the  dividend  which  remains  after  the  operation 
is  cotnpleted  is  called  the  remainder. 

Tlie  sign  of  division  is  -^,  and  is  read  divided  by. 
Thus  16  -=-  2  =  8  is  read,  sixteen  divided  by  two  equals  eipht. 

To  divide  wlieii  the  divisor  does  not  exceed  12. 

XoTK. — When  the  work  is  performed  mentally,  as  in  the  following 
operation,  the  process  is  called  Short  Division. 

Ex.    Divide  1859  hy  4. 

OPERATION.  Analysis. — Write  the  divisov  at  the  lef'   of  the 

4  )  1859  dividend,  as  in  the  operation,  and  begin  to  divide 

irZs  ^^  ^^^  ^^^^'     ^  '^  ""'^  contained  in  1  thousand,  the 

*  highest  order  of  tlie  dividend,   therefore,  divide  18 

liundreds  by  4.     4  is  contained  in  18  (hundreds),  4  (hundred)  times, 

and  2  hundreds  remain.     Write  tlie  9  hundreds  under  the  line  in  Inin- 

d  reds'  phice,  and  reduce  the  2  hundreds  remaining  to  tens,  making  20 

tens,  which  added  to  the  5  tens  of  the  dividend,  make  25  tens.     4  is 

contained  in  25  (tens),  0  (tens)  times  and  1  ten  remains.     Write  the  0 

tens  under  the  line  in  tens'  place,  and  reduce  the  1  ten  remaining  to 

units,  making  10  units,  which  added  to  tlie  0  units  of  the  dividend. 

make   1!)  units.     4  is  contained   in  19  (units),  4  (units)  times,  and  :? 

units  remain.     Write  the  4  units  in  units'  place,   and  write   the   re- 

.nainder  over  the  divisor,  with  a  line  between  them  in  the  form  of  a 

fraction,  thus,  J  (three-fourths).     The  complete  result  is  464J. 

Observe  that  each  nuotient  figure  is  placed  directly  under  the  last 
figure  of  the  dividend  used. 
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Rule. —  Write  the  dirisor  a  I  the  hj'l  of  the  di  rid  end 
with  a  curved  line  between  tkent. 

Beginning  at  the  left,  divide  eueh  figure  of  tlie 
dividend  Ijij  the  divisor,  and  place  the  quotient  beneath 
the  figure  divided.  IVJienever  a  remainder  occurs, 
prefix,  it  to  the  following  figure  of  the  dividend,  and 
divide  as  before. 

Continue  the  operation  until  all  the  figures  oj 
the  dividend  have  been  divided,  and  place  the  re- 
mainder, if  any,  over  the  divisor  at  the  right  of  the 
quotient. 

Proof. — Multiply  the  quotient  by  the  divisor,  and  to 
the  product  add  the  remainder.  If  the  result  equals 
the  dividend,  the  work  is  probably  correct. 


Divide 

1.  78912348  by  2 

2.  97052404  by  4 
S.  10327020  by  f) 

4.  78070804  by  4 

5.  12345078  by  0 

6.  988054320  by  5  ;  l)y  8. 

7.  234508830  by  4  ;  by  9.       15.  287230450  by  5  ;  by  12. 

8.  357212254  by  2  ;  by  7.       16.  170111888  by  0  ;  by  11. 

17.  In  one  square  yard  tliere  are   9  s(|iiare  feet.     How 
many  square  yards  in  41052  square  feet  ? 

18.  There   are   12   penoe    in    one  sliilliiiir.      H<>\\    )i,:my 
shillings  in  12405f!  penee  ? 

/'>.    Ill  a  liarrel  containing   1008  eggs,  Imw  many  dnzcn  ? 
What  is  tiieir  vahie  at  23  cents  per  dozen  ? 

20,  In  one  font  there  are  12  inches.      ITow  many  feet  in 
03300  inclies  ? 

21.  There  an^  2  |»ints  in  one  quart,  and  4  quarts  in  one 
gaHon.      How  many  gallons  in  10()(»48  pints? 


EXAMPLES. 

Di^ 

•ide 

by  3. 

9. 

103050709  by  2  ; 

by  5. 

by  0. 

10. 

214101810  by  3  ; 

by  0. 

bv  0. 

11. 

425202728  by  4 ; 

by  7. 

by  7. 

12. 

123450789  by  3: 

by  8. 

by  9. 

13. 

240801234  by  0 : 

by  11. 

;  by  8. 

u. 

789123050  by  7  : 

by  10. 

DIVISION.  33 

To  divide  by  tiny  divisor  ^eater  than  12. 

Note. — When  the  work  is  all  written,  as  in  the  /.allowing  operation, 
the  process  is  called  Long  Division. 

Ex.    Divide  13218  by  -13. 

OPERATION.  Analysis. — Since  43  is  not  contained 

Divisor.    Dividend.    Quotient.         j^    13   (thousands),    «e   take   132  (hun- 

•43  )  13218  (  307|^J         Jreds)   for  the   first  partial  dividend. 

129  43  is  contained  in   132   (liundreds),   3 

TT^  (hundred)  times.     43  x  3  (hundreds)  = 

129  (hundreds),  which  write  under  the 

1*^  132  (hundreds),  and  subtract.     The  re- 

IT   Remainder.       maindcr    is    3    (hundreds),    to    wliich 

annex  the  1  (ten)  of  the  dividend,  and 

the  second  partial  diviilend  is  31  (tens).     43  is  not  contained  in  31 

(tens),  therefore  write  0  as  the  next  figure  of  the  quotient.     Annex  to 

the  partial  dividend,  31  (tens),  the  8  (units)  of  the  dividend,  and  tlie 

next  partial  divitlend  is  318  (units).     43  is  contained  in  318  (units).  7 

(units)  times.     43  x  7  (units)  =  301  (units),  which  write  under  the  318 

(units)  and  subtract.     The  remainder   is   17  (units).      Indicate  the 

division  of  this  remainder  in  the  form  of  a  fraction,  thus:  J^,  and 

annex  it  to  the  quotient,  producing  307J|  for  the  complete  quotient. 

KuLE. —  Write  the  divisor  at  the  left  of  the  dividend , 
with  a  curved  line  hetween  them. 

Take  for  the  first  partial  dividend  the  least  nunibrr 
of  figures  on  the  left  tliat  will  contain  the  divisor,  attd 
wj'ite  the  quotient  figure  at  the  right. 

Multiphj  the  divisor  by  the  quotient,  icriie  ihr 
product  under  the  partial  dividend,  and  subtvdct. 
To  the  remainder,  annex  the  next  figure  of  the  divi- 
dend, for  the  second  partial  dividend. 

Divide  as  before,  and  thus  continue  until  all  the 
figures  of  the  dividend  have  been  used. 

Write  the  remainder,  if  anij,  over  the  divisor  in  fJie 
form  of  a  fraction,  and  annex  if  to  the  quotient.  The 
result  will  be  the  complete  </uotient. 


24  iNTii  on  rcTin ?; . 

Proof. — Multiphj  the  divisor  hy  the  quotient,  arid 
to  the  pi'odiict  add  fJw  veinaiiideT.  If  the  sum  equals 
the  dividend,  the  work  is  probably  correct. 

EXAMPLES. 

Divide  Divide 

1.  307845  by  26  ;  by  143.  9.  8712460  by  73  ;  by  817. 

2.  248916  by  19  ;  by  249.  -10.  1428716  by  84  ;  by  36o. 
S.  375428  by  38  ;  by  375.  11.  2893429  by  69  ;  by  144. 

4.  481369  by  48  ;  by  116.  12.  7364128  by  14  ;  by  128. 

5.  423706  by  25  ;  by  208.  13.  2125639  by  70  ;  by  320. 

6.  306402  by  18  ;  by  429.  U.  3756425  by  64 ;  by  231. 

7.  128943  by  64  ;  by  567.  lo.  4183691  by  36  ;  by  365. 

8.  709080  by  73  ;  by  432.  16.  3804072  by  96  ;  by  729. 

17.  Ho>i-  many  days  in  8766  hours  ? 

18.  In  20000  pens,  how  many  gross  ?     (1  gross  =  144.) 

19.  How  many  bushels  in  21674  pounds  of  oats,  if  there 
are  32  pounds  in  one  bushel  ? 

20.  There  are  56  jiounds  in  a  bushel  of  rye.  How  many 
bushels  in  19958  pounds  ? 

2 J.  There  were  31392893  gallons  of  molasses  imported 
into  the  United  States  in  1885.  How  many  hogsheads  of 
63  gallons  each  ? 

22.  How  many  cords  in  47164  cubic  feet,  if  there  are 
128  cubic  feet  in  one  cord  ? 

23.  How  many  miles  in  49164  rods,  if  there  are  320  rods 
in  one  mile  ? 

24.  The  expenditures  of  the  United  States  for  the  year 
iSH6  were  ^287,034,182.  How  innch  was  that  jut  day 
^365  days  in  the  year)? 

25.  During  the  year  1882,788992  immigrants  arrived  in 
the  United  States.     What  was  the  avenige  number  per  day  ? 

20.  The  exports  of  cotton  during  the  year  1885  were 
1.889,514,308  pounds.  How  many  bales  averaging  476 
nounds  each  ? 


UNITED     STATES     MONEY. * 


United  States  Money  is  the  legal  currency  of  the 

United  States. 

Table. 

10  Mills      =  1  Cent     c,  ct.  ,.  „,,  ,.  ,, 

'  Note. — u  he  oui  rciK-y  ot  the 

10  Cents     =  1  Dime  iL         Canadian    Provinces    is  nomi- 

10   Dimes    =  1  Dollar         %.         nally  the   same  as  that  of   the 
10  Dollars  =  1  Eagle        Yu        ^'"'*'"'  •^"'^•*'^- 

To  write  United  States  money. 

In  writing  U.  S.  money,  the  decimal  notation  is  used. 
Dollars  are  written  at  the  left  of  the  decimal  point  and 
form  the  integral  part.  Cents  are  written  as  hundredths 
of  a  dollar,  and  occupy  the  first  two  places  at  the  riglit  of 
the  decimal  point.  Mills  are  written  as  thoiisr/ndths  of  a 
dollar,  and  occupy  the  third  decimal  place. 

Tims,  two  dollars,  eight  cents,  and  six  mills,  is  written  $2,080. 

When  the  number  of  cents  is  less  than  ten.  a  cipiier  nnisl  ho 
written  in  the  tirst  place  at  the  right  of  the  point.  'Phus.  eight  dollars 
and  six  cents  is  written,  $8.06. 

Express  the  following  amounts  by  figures  : 

1.  Eighty-six  dollars,  nineteen  cents,  five  mills. 

2.  Fourteen  dollars,  seventy-five  cents,  three  mills. 
S.  Five  hundred  twenty-six  dollars,  seventy  cents. 
4-  Two  thousand  dollars,  thirty  cents,  two  mills. 

5.  Seven  hundred  dolhirs.  niiu^  cents. 

6.  Fifty  thousand  dollars,  seven  mills. 

7.  Four  hundred  eight  dollars,  two  cents,  five  mills. 

8.  Two  hundred  fifty  dollars,  sixty  cents,  three  mills. 

*  See  page  so 
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'\\>  rediUM*  doilars  1<>  (M'iiIs  ami  Miills,  or  f<»  reduce 
ceiit.s  aiul  mills  t<»  <lollars. 

Dollars  may  be  reduced  to  cents  by  multiplying  by  lOU 
or  by  annexing  two  cij)hers.  Dollars  may  be  reduced  to 
mills  by  multiplying  by  1000  or  by  annexing  three 
ciphers. 

Thus,  $04  =  6400  cents,  or  G4000  mills. 

If  the  amount  consists  of  dollars  and  cents,  reduce  to  cents  by  re- 
moving the  decimal  point  -2  places  to  the  right  ;  to  mills,  three  olaces 
to  the  right.  Thus,  $17.2S  =  1728  cents,  or  17280  mills  ;  $34,658  = 
84()r)8  mills. 

Cents  may  l)e  reduced  to  dollars  by  dividing  by  lOO,  or 
by  ])ointin,L!,'  otT  two  decimal  places.  Mills  may  be  reduced 
to  dollars  l)y  dividiiiu-  ii\  looo,  or  by  pointing  off  three 
decimal  places. 

Thus,  12:!4r)  cents  =  i?12:;.4."i  :  ;)7r)(i0  mills  =  $37.56. 

Reduce  the  following  to  eentf< : 

1.  $345.  ^.     *17.04.  7.  $148.19. 

2.  $237fi.                 5.     128. 3  T.  8.  $204.40. 
S.     $2004.                 6.     $41).  To.  9.  $317.04. 

Reduce  the  following  to  dollars  : 

1.  148  cents.  Jf.     705  cents.  7.  18000  mills. 

2.  2300  cents.         ■',.     4212  cents.  S.  !»37<)  mills. 

3.  4G17  cents.         (i.      134(i9  cents.  0.  12375  mills. 

To  add  or  subtrjwt  in  l^iiit<'d  States  iiioiicy. 

Ull.K.  —  Write     dolhirs     uin/rr     dalhirs.     (iinl     crin's 
under  cents.     Add  or  s'lhli-arl  as  in  siiii/t/r  inindnrs. 
and  pi  (tee  the  point  in.  the  result  direellii  ninh  r    /; 
points  in  the  numbers  added  or  sidttrneted . 

Note. — In  subtraction  of  V.  S.  money,  if  there  are  cents  in  ilie 
sul)trahend  and  none  in  the  minuend,  suppos<-  cipiiers  to  he  a<ldi-.l  to 
the  suhtrulieml  in  cents'  place. 
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EXAM  PLES. 

1.  Add  5  dollars,  10  cents  ;  18  dollars,  5  ce)its ;  404 
dollars,  75  cents ;  25  dollars,  8  cents ;  2376  dollars,  40 
cents ;  8  dollars,  2  cents. 

2.  Add  1170,  1106.40,  $240,  $200.40,  170,  $.70,  |!234.75. 

3.  Add  *108.25,  12345,  16.04,  $7.10,  $192.43,  $117.05. 

4.  Add  $.06,  $6,  $108.16,  $500.64,  $564,  $5.64,  $117.10, 
$2081.48. 

5.  From  $124.16  snbtract  $109.25. 

6.  From  $117  subtract  $98.49. 

7.  From  $575  subtract  575  cents. 

S.  Add  $1875.24,  $416,  $234.70,  $558.96,  $437.10, 
$442.37,  $120.92,  $316.75,  $242.71,  $195. 

To  multiply  Uuitecl  States  money. 

Ex.    Find  the  cost  of  9  desks  at  $2.45  each. 

OrEBATION. 

2.45  Analysis. — Disregarding  the  decimal  point,  multiply 

9         as  in  ordinary  mult-iplicaf  ion.     9  times  245  cents  is  2205 

cents  =  $22.05. 

22.05 

Rule. — Multiply  as  in  simple  mnnbcrs,  and  from 
the  right  of  tlie  product  point  off  as  ruatnj  figures  as 
there  are  figures  to  the  right  of  the  decimal  points  in 
hatli  numbers. 

NoTK. — If,  as  in  Examples  6  and  7,  the  numl)er  expressing  rents 
would  make  a  convenient  nudtijilier,  use  it  jis  such,  considered  as  an 
!il)strii('t  luimber.  and  poiiil  olT  <lie  results  according  to  the  rule. 

Multiply  Multiply 
/.   12  dollars  and  18  cents  by  8.       7.  $.07  by  1239;  by  13416. 

2.  4  dollars  and  25  cents  by  12.      .S\  $20.04  by  20  ;  by  108. 

3.  16  dollars  and  9  cents  by  17.      9.  $176  by  18  ;  by  144. 
l^.  27  dollars  and  8  cents  by  25.  10.  $36.25  by  36  ;  by  117. 

5.  43  dollars  and  50  cents  by  76.    11.  $48. 19  by  48  :  by  288. 

6.  8  cents  by  2345  ;  by  3456.  V2.  $50.08  by  75  :  by  192. 


2S  TXTR  0  D  rcTio  y. 

To  divide  in  Uuited  Stat<'s  money. 

Ex.    If  0  (loskvS  are  wctrth  ^'^v'.o,").  mIuU  is  oir'  worth.  ? 

OPERATION.  Analvsis.— If  9  (IcsUs  iirc  worth  2205  cents  ($22.05), 

.1  )  ^>-.v)0         1   desk  is  worth  oiio-iiintli  of  2205  cents  or  245  cents. 
$•2.45         245  cents  =  $2.45. 

Ex.    If  8  chairs  are  worth  $18,  what  is  one  worth  ? 

OPERATION.  Analysis. — If  the  dividend  consists  of  dollars  only, 

o  )  lo.UU         jif,,!  ^^ojjg  ,j,,t  contain  the  divisor  an  exact  mini  her  of 

$2.25         times,  reduce  it  to  cents  )>y  annexing  two  ciphers. 

Ex.  At  $0.25  each,  liow  inaiiv  .sliocp  can  be  bonght 
for  $50  ? 

OPERATION.  Analysis. — If  1  sheep  costs  $6.25,  as  many 

$0.25  )  $50. 00  (  8       sheep  can  be  l)oii<jht  for  $50  as  $6.25  is  con- 
tained times  in  $50.    $50  =  5000  cents.     $6.25 
Or.  =  625   cents.       5000    cents  h-  (i25    cents  =  8 

625.  )  5000.  (  8         times.     Hence  the  result  is  8  sheep. 

KuLE. — Divide  as  in  simple  ninnbcrs,  and  point  off 
from  the  right  of  the  quotient  as  many  decimal  places 
as  those  in  the  dividend  exceed  those  in  the  dii'isor. 

XoTE. — If  the  divisor  alone  contains  cents,  make  the  divideiMl 
cents  by  annexing  two  ciphers  :  or,  reduce  both  divisor  and  dividend 
to  cents  by  annexing  ciphei*s.  omit  the  decimal  jKiints,  and  di\-ide  as 
in  simple  numbei-s. 

EXAMPLES. 

/.  If  12  books  are  sohl  for  $41.4(».  what  is  tlie  price  of 
one  book  ? 

2.  How  many  pounds  of  tea  at  05  cents  ]ier  pound  can 
be  bought  for  $<).75  ? 

Note. — In  the  following  examples,  if  the  (piotieni  is  in  V.  S. 
money  and  the  result  is  not  an  exact  number  of  (loll)ir>.  continue  the 
ilivision  to  cents. 
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Divide  Divide 

S.  $25.44  by  48;  by  lu<i.  9.  *i;io.;j.s  by  ^2AH;  by  *1.(JG. 

4.  $47G  by  25;  by  35.  JO.  *14'J.04  by  $0.36;  by  $2.07. 

5.  $1728  by  3G;  by  48.  11.  *150.24  by  $0.72:  by  $4.34. 

6.  $73.08  by  84;  by  87.  J^.  $1728  by  $0.75;  by  $0.75. 

7.  $106.56  by  72;  by  576.  13.  $3456  by  $2.25:  by  $13.5(i. 

8.  $1884  by  75;  by  1535.  J 4.   $7154  by  $1.75;  by  $25.55. 
15.  A  drover  received  $4134. 72  for  5'J  head  of  cattle  at  Sc. 

per  pound.      What  was  their  average  weight  ? 

PROPERTIES     OF     NUMBERS. 
Definitions. 

1.  A  Unit,  or  Unity,  is  one,  or  a  single  thing;  as  one, 
one  foot,  one  dollar. 

2.  A  Number  's  a  unit,  or  a  colleciion  of  units;  as  one, 
four,  three  ieet,Jive  dollars. 

3.  All  numbers  are  either  integral  w  fractional,  abstract 
or  concrete. 

4.  An   Integral  Number,  or  Integer,  is  a  number 
whicli  expresses  whole  things  ;  as  tico,  four  gallons. 

5.  A  Fractional  Number,  or  Fraction,  is  a  number 

which  expresses  one  or  more  enual  parts  of  a  unit ;  as  one- 
half,  th  ree- fourths. 

(>.  An  Abstract  Number  is  a  number  which  does  not 
refer  to  any  particuhir  object  :  as  one,  six,  ten. 

7.  A  Concrete  Number  is  a  number  applied  to  an 
object,  or  (luuntity :  as  three  ii\)\)\vs.  p're  ])ounds,  ten  cents. 

8.  Integral   nunilxMV  are   eitht'r  odd  or  even,  /irimc  or 
composite. 

9.  An  Odd  Number  is  a  uuiuIht  whose  unit  tigtnv  is 
1,  3,  5,  7,  or  0;  as  7,  21,  3'J. 
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10.  An  Even  Number  is  u  number  whose  unit  figure 
is  0,  2,  4,  6,  or  8 ;  as  0,  40^  74. 

11.  A  Prime  Number  is  a  number  which  can  U], 
exactly  divided  only  by  itself  and  unity  ;  as  1,  7,  13,  29. 

12.  Numbers  are  prime  to  each  other  when  no  integer 
greater  than  1  will  divide  eacJi  without  a  remainder. 

Numbers  that  are  prime  to  each  other  are  nut  necessarily  prime 
numbers.  Thus,  25  and  28  are  prime  to  each  other,  but  they  are  not 
prime  numbers. 

13.  A  Composite  Number  is  a  number  which  can  be 
exactly  divided  by  other  integers  besides  itself  and  unity. 

Thus  28,  the  product  of  4  and  7,  is  a  comjwsite  number.  It  is 
exactly  divisible  by  4  and  7. 

Divisibility    of    Numbers. 

14.  An  Exact  Divisor  of  a  number  is  any  number 
that  will  divide  it  witbout  a  remainder. 

15.  A  number  is  said  to  be  divisible  by  another  when  the 
latter  will  divide  the  former  wi*^hout  a  remainder.  Any 
numl^er  is  divisible 

1.  By  2,  if  it  is  an  even  number;  as  G,  28,  and  32. 

2.  By  3,  if  the  sum  of  its  digits  is  divisible  by  3  ;  as  849 
(8  +  4  +  9  =  21,  21  is  divisible  by  3),  732,  and  4782. 

3.  By  4,  if  the  two  right-hand  figures  arc  ciphers,  or 
express  a  number  divisible  by  4;  as  1100,  216,  and  7328. 

4.  By  5,  if  the  right  hand  figure  is  0  or  5;  as  40  and  135. 
o.   By  6,  if  it  is  an  oven  number  and  tlie  sum  of  its  digits 

is  divisible  by  3;  a.-'  21<i,  84o,  and  732. 

<J.  By  8,  if  I  be  three  right-hand  figures  are  ciphers,  or 
express  a  luimlH-r  divisible  by  S  :  as  30()(i  and  71'iS. 

7.  Hy  9.  if  Ibt.'  .<um  of  its  digits  is  dixisihlt'  by  9:  :is  21ft, 
783,  and  12348. 
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Prime    Factors. 

16.  The  Factors  of  a  miml)er  are  those  numbers  which 
multiplied  together  will  produce  the  number. 

Thus  4  and  7 ;  2  and  14 ;  2,  2,  and  7  are  factors  of  28. 
The  facton  of  a  number  are  also  the  exact  divisors  of  it. 

17.  A  Prime  Factor  is  a  prime  number  used  as  a  factor. 

Thus  3,  2,  and  7  are  tlie  prime  factors  of  28.     4  is  a  factor  of  28, 
but  not  a  jmme  factor. 

18.  To  find  all  the  prime  iactor.s  of  a  eomposite 
miiii)>er. 

Ex.  What  are  the  prime  factors  of  69.30  ? 

OPERATION.  Analysis. — Any  prime  number  that  is  an  exact  di- 

2  )  6930  visor  of  the  given  number  is  a  i)rime  factor  of  it.     Di- 
7  vide  the  given  number  by  2  (15,  1),  the  least  i)rime 

3  )  3465  divisor  of  it,  obtaining  the  quotient  3465.     Next,  di- 
3  )  1155  vide  this  quotient  successively  l)y  S  (15,  2),  -i,  5  ( 15, 

.     ^7  4),  and  7.     Tlie  last  quotient  11  is  a  prime  number  and 

)    '  '^  therefore  a  prime  factor.     The  several  divisors  2,  3,  3, 

7  )  'i'7  5,  7  and  the  last  quotient  11  are  the  prime  factors  re- 


11 


quired. 

3x3x3x5x7x11  =6930. 


19.  Rule. — Divide  hij  the  least  prime  number 
which  will  divide  the  given  nitmher  withuitt  (i  re- 
mainder, hi  like  manner  divide  the  resulting  (/no- 
tient,  and  continue  the  division  until  the  quotient 
is  a  prime  number.  The  several  divisors  and  the 
last  quotient  are  the  prime  factors. 

EXAM  PLES. 

20.  Find  the  prime  factors  of  the  following  numbers: 


1.   3465. 

If.   3150. 

7.  6552. 

//'.  53<;s. 

2.   3003. 

5.   3675. 

S.    7.S26. 

//.  ;!S25. 

3.   4158. 

6.   2310. 

U.   6006. 

12.   5324. 

i'Z 
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Common     Divisors. 

21.  A  Common  Divisor  of  two  or  more  numbers  is 
any  number  that  Avill  divide  each  without  a  remainder ; 
hence  it  is  a  common  factor  of  each  of  them. 

22.  The  Greatest  Com.inon  Divisor  of  two  or  more 
numbers  is  the  greated  number  tliat  will  divide  each  with- 
out a  remainder;  hence  it  is  their  greatest  common  factor. 

Thus,  2,  3,  4,  and  12  are  common  divisors  of  36,  48,  and  60  ;  12  is 
their  greatest  common  divisor. 

23.  Phinciple.  —  The  greated  common  divisor  of  two  or 
more  numbers  is  the prochid  of  all  their  common  prime  fac- 
tors. 


*Z4t»  To  find  the  greatest  coiiiint>ii  divisor  of  two 
or  more  uunibers. 

Ex.  What  is  the  greatest  common  divisor  of  168,  25:i, 
and  420  ? 


FIBST  OPERATION. 

168  =  2  X  2  X  2  X  3  X  7 

252  =  2  X  -2  X  3  X  3  X  7 

420  =  2x2x3x5x7 
2  X  2  X  3  X  7  =  84. 


Analysis. — Resolve  the  numbers 
into  their  prime  factors.  The  i)roduct, 
84,  of  the  common  factors  2,  2,  3,  and 
7  is  the  greatest  common  divisor 
(Pnn.) 


An.\LVSIS. — Divide  the  given  num 
bers  by  any  nuuil)er  tliat  will  divid* 
them  all  without  a  remainder,  and  di- 
vide the  quotients  in  the  tmuw  man- 
ner until  the  last  quotient.^  have  no 
common  divisor.  Since  4  will  divide 
all  tlie  pfiven  numbers,  and  3  and  7" 
will  divide  succfs.'4iveiy  the  resulting 
quotients,  their  prixlurt,  84,  i.«»  a  com- 
mon divisor  of  the  jfiven  numU-rs.  Since  the  lust  <|notients  have  no 
common  divisor  or  factor,  84  is  the  gre<ite«t  common  divisor. 


8SC0ND  OPERATION. 

4 )  168,  252,  420 

7  )42.     63,  105 

3)6,       9,     15 

2,       3,       5 

4  X  7  X  3  =  84. 
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35.  Rl'LK. — Ki'solce  Ihr  niinihcrs  into  flirir  f/rline 
factors.  The  product  of  ihr,  factors  coiiiiuoit  to  all 
the  nuintx'i's  ii-ill  tx'  the,  'greatest  (•oinnioii  dirisor.     Or, 

Diride  the  ijirc/o  nainbers  l)ij  luiij  factor  thdt  n:ill 
dififfr  (dl  of  thcni  withoat  a,  reinaiiidcr.  In  like 
iHiiiiiirr  diridc  the  resiilti a^  quntieibts,  and  conti nae 
tlie  division  an  til  the  (fnotienfs  have  no  common 
factor.  The  jnodact  of  the  several  divisors  wilt  be 
the  greatest  common  divisor. 

EXAMPLES. 

36.  Find  tlie  greatest  eomnion  divisor  of  the  following 
numbers : 

lOS,  144,  iiiul  :}00. 

144,  ;3:}(J,  and  240. 

1(55,  550,  Jind  220. 

792,  144.  and  21G. 

405,  24:},  and  324. 

378,  12(J,  and  252. 

375,  025,  and  250. 

288,  720,  and  8H4. 

27.  To  lind  tlic  groatest  foininon  divisor  of  two 
niiinbei's  avIicii  tliey  arc  not  readily  laftor«'d. 

38.  PiUNCiPLES. — 1.  If  the  smaller  of  two  numbers  is  a 
divisor  of  the  (jr  eater,  it  is  their  (jr  eat  est  common  divisor. 

2.  A  common  divisor  of  two  numbers  is  a  divisor  of  their 
sum,  and  also  of  their  difference. 

3.  A  divisor  of  a  number  is  a  divisor  of  any  multiple  of 
I  fiat  number. 

31).  Kile. —  Divide  the  greater  number  by  the 
smaller,  and  divide  tJic  last  divisor  by  the  remain- 
der :  and  so  eontinac  until  there  is  no  remainder. 
The  last  divisor  will  be  the  Greatest  common  divisor. 


/. 

24, 

30, 

and  48. 

0. 

o 

35, 

50, 

and  70. 

JO. 

3. 

42, 

50, 

and  38. 

11. 

I 

30, 

00, 

and  75. 

12. 

5. 

(i4, 

90, 

and  128. 

IS. 

(J. 

(;g, 

198, 

and  330. 

U- 

7. 

90, 

150, 

and  210. 

15. 

cV. 

84, 

420, 

and  120. 

16. 
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Notes. — 1.  WTien  the  greatest  common  divisor  of  more  than  two 
numbers  is  required,  find  the  greatest  common  divisor  of  the  smallest 
two  first,  and  of  this  greatest  common  divisor  and  the  next  greater, 
and  so  on,  until  all  the  numbers  are  used.  Tlie  last  divisor  will  be 
the  greatest  common  divisor  of  ali  the  given  numbers. 

2.  If,  at  any  step  in  the  process,  a  prime  factor  appear  that  is  not 
common  lo  all  the  numbers,  it  may  be  lejected.    (See  second  operation.) 

3.  If  the  remaindiM-  at  any  time  is  a  prime  number,  and  it  is  not 
contained  in  the  last  divisor,  there  is  no  common  divisor  greater  than 
1 ;  it  will  therefore  be  useless  to  farther  continue  the  division. 

Ex.  Find  the  greatest  common  divisor  of  391  and  437. 

Demoxstration. — 

OPERATIONS.  Since  23  is  a  divLsor  of 

391  )  437  (  1  4fi,  it  is  a  divisor  of  368 

391  Or,  a  multiple  of  4G  {Prin. 

~7^  X  oQi  /  o  9  X  4  p  3).     Since  23  is  a  divi- 

46  )  391  (  8  2  )_4G  ^^  ^f  i^^^^  ^„^  .^gg,  it 

368  23)391(17     is  a  divisor  of  their  sum, 

?3)4C(2  23  391(PWh.2).     Since  23 

,p  is  a  divisor  or4(5  and  ^91, 

—  lol  it  jg  a  divisor  of  their 

0  161  sum,  437.     23  is  there- 

/\  fore   a  common  dicisor 

of391  and  437,  the  given 
unmbers. 
The  greatest  common  divisor  of  391  and  437,  whatever  it  may  be,  is 
a  divisor  of  their  difference,  46  (Prin.  2);  also  of  36^,  a  multiple  of  46 
(Prill.  3);  alsi)of2:i  391  — 308  {Prin.  2).  Since  the  divisor  of  a  num- 
ber cannot  be  greater  than  itself,  the  greatest  common  divisor  of  the 
given  numbers  cannot  be  greater  than  23.  23  is  therefore  the  greaie»l 
commm  divisor. 

J?0.  Find  the  greatest  common  divisor  of  tlie  following 
number.'^ : 

744,  984,  and  'yVi. 
391,  G67,  and  920. 
451.  481.  and  737. 
504.  756,  and  Vri. 
425,  748,  an»l  56-\. 


1. 

31:)  and  377. 

6. 

2 

259  ana  629. 

7. 

3. 

589  and  713. 

S. 

Jf. 

903  and  989. 

!>, 

6. 

611,  799,  and  987. 

10. 
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Common     Multiples. 

31.  A  Multiple  of  a  iiuiaher  i.s  a  number  that  is  exactly 
divisible  by  it;  or,  it  is  any  iiroduct  of  which  the  given 
number  is  a  factor. 

3*i.  A  Common  Multiple  of  two  or  more  numbers  is 

a  number  that  is  e.\acil\  ilivi-ilde  by  each  of  them. 

3li.  The  Least  Common  Multiple  of  two  or  more 
numl)ers  is  the  Icd.si  number  that  is  exactly  divisible  by 
.;K-h  of  tiiem. 

,    Tlius,  iJ.  24,  :5(),  and  48  ari^  counuon  imiltiples  of  4  aud  G  ;    12  ia 
tl.'ir  h'ast  coinniDH  multiple. 

34.  Phixcii'LEs, — 1.  A  multiple  of  a  nn/tibcr  cvnfai//fi 
all  the  prime  factors  af  that  number. 

2.  A  common  mtdtiple  of  two  or  more  ni(ml)ers  contains 
all  the  prime  factors  uf  each  of  those  numbers. 

3.  The  least  common  nialtiple  of  tiro  or  mare  nnml>ers 
contains  all  the  prime  factors  of  each  of  the  numbers,  and 
no  other  factors. 

35.  To  fiiul  the  least  conniHUi  multiple  of  two  or 
more  luuubers. 

Ex.  What  is  the  least  common  multiple  of  1'2,  18,  20, 
and  40  ? 

FIRST  OPERATION.  Ax.\LYsis. — Sliice  40,  u  uuilliple 

I'-i.  =  2  X'i  Xo  of  20,  contains  all  the  |  rime  factors 

1  o  "^  X  3  X  3  "^  '^^'  *''^'  '^i""^*^''  ~^*  ""^}'  '  *-'  oiiiit- 

^       ,       ,       .  ted  in  the  operation.     Resolve  tlie 

■iO  =  2x2x2x0  ,        ■  /   ♦,   • 

numbers   into   tneir   prime  lactors. 

ii  X  ■-  X  "^  X  3  X  3  X  5  ^  3(10       The   least   common   multiple  must 

contain  2  as  a  factor  A  times  in  order 
to  be  divisible  by  40  ;  it  uui.st  contain  ;5  as  a  factor  twice  in  oixlertol>e 
divisible  by  IS";  and  it  must  c(mtain  .")  ns  a  factor,  in  order  to  be  divis- 
ible by  40.  ;500,  the  product  of  th(>  1acloi-s  2.  2,  2,  3,  S.  and  5,  is  the 
least  common  multiple  of  t'le  irivni  iiumbi-i-s  siiu-*-  it  contsuns  the 
dift'erent  factors  the  j,n-eatest  Mumbtr  of  ti:iies  that  they  occur  in  :•■« 
given  numbers,  and  no  other  factors  {P^m.  o). 
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6EC0ND  OPERATION.  ANALYSIS. — The  factoFs  of  ihe  re 

2  )  12,      18,     40  quired  multiple  may  be  selected  by  the 

n\n         ^      [^  f()llowiii;r  process.     Divide  the  given 

'    ' 1 nuiiibers  by  any  prime  number  that 

3)3,        9,      10  will  divide  two  or  more  of  them,  wrlt- 

1  .)       ./^  ing  the  quotients  and  the  undivided 

'  '  numbers  beneath.     Treat  the  resulting 

2  X  ^  X  3  X  3  X  10  =  360        numbers  in  like  manner,  and  continue 

the  process  until  no  two  of  the  num- 
bers have  a  common  factor  or  divisor.  The  product  (^f  the  several 
divisors  and  the  remaining  quotients  and  undivided  numbers  will  be 
the  least  common  multiple. 

liiy.  Rule. — Resolve  the  gived  nam  hers  into  tlirir 
prime  factors.  Tlie  product  of  the  different  /irinic 
factors,  taking  each  factor  the  grcatrst  iiinn/jcr  of 
times  it  appears  in  any  of  the  numbers,  irill  In-  the 
least  common  multiple.     Or, 

Diride  the  given  numbers  bij  any  prime  inunber 
(See  Note  2)  that  ivill  exactly  divide  two  or  more  of 
them,  tvriting  the  quotients  and  undiridtd  numbers 
beneath.  Bepeat  the  operaMon'  ivit/i  Ihe  nsttiiing 
unndjcrs  until  there  is  no  exact  divisor  o/'  tiny  fn-o 
of  them.  The  product  of  the  divisors  and  the  last 
quotients  will  be  the  least  common,  maltij)lr. 

Notes. — 1.  In  tlie  operation,  reject  such  of  the  smaller  numlnTs  as 
are  divisors  of  the  larger ;  also  reject  such  of  the  quotients  and  un- 
divided numbers  as  are  divisors  of  the  others. 

2.  Divide  by  composite  numbers  when  they  are  exact  divisors  of 
all  the  numbers. 

EXAMPLES. 
157.  Find  the  least  common  multiple  of  tlie  I'ollowin^  : 

1.  2,  3,  4,  5,  and  G.  6'.  5,  8,  15,  and  18. 

2.  8,  10,  12,  and  15.  7.  C,  0,  21.  and  24. 
8.  12,  IT).  18.  and  24.  8.  32,  48.  and  GO. 
I,.  G,  \().    IT),  and  30.  U.  24,  32.  and  40. 
5.  14,  21,  and  28.  10.  10,  24,  and  32. 
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Canceij.ation. 

38.  Cancellation  i-  ;i  method  (jI  shortening  an  opera- 
tion by  vcjt'CtinLf  equal  factors  from  l)oth  dividend  and 
divisoi". 

;{1).  Prixciples. — 1.  Canceling  or  rejccfiufj  a  farlor 
fnnn  a  number,  divides  the  number  by  tJial  factor. 

'I.  Diculinc)  both  diridend  and  dirisor  by  the  mme  num- 
ber does  not  ujf'ert  ttie  ratne  of  the  quotient. 

Ex.  Divide  84  x  30  by  ^T  x  14. 

OPERATIONS.  Anai,tsis.— Indicate  tlie  opera- 

Or,  tions   to   be    ],erf'onned   as  in  the 

«         4  I  o  marofin.     It  is  seen  by  inspection 

^^  X  30        Q  1*1  '  Ij^rt  *  that  :j6  and  37  contain  tlie  common 

fh  X  14  JM  '  3i  •  *  factor  9  ;  tlierefcjre  cancel  or  reject 

«  j    it  from  loth,  retaining  the  factors 

I     8  4  and  '.)  respectively.     14  and  S4 

contain  tlie  common  factor  14  ; 
therefore  reject  it,  retaining  the  factor  (i  in  the  dividend.  [Since  can- 
cellation is  a  process  of  division,  the  rejectins;  of  14  does  not  destroy 
it,  but  divides  it,  leaving  1  as  a  (juotient.  It  is  unnecessary  to  write  1 
as  a  (]uotient,  except  when  there  are  no  other  factors  in  the  di\'idend.] 
8  is  a  common  factor  of  0  and  ;} ;  tlierefore  reject  it  from  both,  retain- 
ing the  factor  2  in  the  dividend.  The  ]ir()duct  of  tlie  remaining  far- 
tors,  2  and  4,  is  the  reijuired  quoiieut. 

40.  Rule. — Indicate  the  operations  to  he  ])rrforiue<l 
hi/  irritino'  tlie  iuiitit>cvs  denoting  nrnttiptication  (diorr 
a  Jtorizontat  line,  f/nd  the  iinnd)r/'s  denoting  dirision 
hetoir.  Tlie  nnndjcrs  tdxire  tlir  line  will  form  tt  divi- 
dend, ((/id  the  nninlfers  txlow  a  divisor.  Cnncet  -or 
reject  the  factors  coninio/t  to  txdh  dividend  and  di- 
visor. The  prodaci  of  the  reniai nin,g  factoi's  of  the 
dividend  divided  hi/  the  /)rodaet  of  the  rcnutininj 
factors  of  the  divisor  will  he  the  ret/nired  r/aoticnt. 

NOTK. — In  nmiiy  exani|>les,  it  is  more  convenient  to  write  the  liivi- 
dend  or  its  factors  on  t!ie  right  of  a  vertical  line,  and  th»<  divisor  or  its 
factors  on  the  left.     iSee,  second  ii]ieration  aliove.) 
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EXAM  PLES. 
41.     /.  Divide  27  x  48  x  <i()  by  54  x  3C  x  40. 
Find  the  value  of  the  following  expressions  : 
J/        40  X  36  X  42  X 18  24x302<  54x35 

'Jx35x3irx8   •  ■     i4xl5x21x"c4' 

3r,0  X 28  X 27  X 5  ^      1760x0x145 

^'     25l<42>ri8xl2*  "*■         100x305 

//  1760  X 175  X  6  /        144  x  025  x  37  X  12 

4x9x100x10*  *        288x375x185 

8.  Multiply  72  by  3  X 18,  divide  the  product  by  8  times  9, 
multiply  the  quotient  by  7  X  20,  divide  the  product  by  360, 
multiply  the  quotient  Ijy  6  times  8. 

0.  A  merchant  bought  375  barrels  of  flour  at  $5.50  per 
barrel,  and  paid  in  cloth  nt  *2.75  per  yard  ;  how  many  yards 
did  it  require  ? 

10.  Sold  28  bushel.?  of  apples  for  121  ;  what  should  I 
receive  for  42  bushels  ? 

11.  How  many  cows  worth  135  each  must  be  given  in 
exchange  for  84  tons  of  hay  at  ^\b  per  ton  ? 

12.  AVhat  should  be  }>aid  for  the  transportation  of  3000 
pounds  of  cheese  at  the  rate  of  47  cents  per  100  pounds  ? 

13.  What  must  be  paid  for  transporting  31000  pounds  of 
iron  at  $5  per  ton  of  2o00  pounds  each  ? 

llf.  What  will  7840  pounds  of  coal  cost,  at  #6  per  ton  of 
2240  pounds  each  ? 

15.  If  3  men  eat  7  pounds  of  meat  in  one  week,  Iiow 
miich  would  6  men  cat  in  4  weeks  ? 

in.  How  many  times  can  16  bottles,  each  holding  3  pint«, 
be  tilled  from  0  demijohns,  each  containing  10  galhtns  of  8 
pints  each  ? 

17.  A  man  exchanged  275  barrels  of  i)otaioes,  each  con- 
taining 3  bushels,  at  54  cents  per  bushel,  for  a  certain  num- 
ber of  p'cces  of  muslin  each  containing  45  yards,  at  11 
cents  per  yard.     Iiow  many  yards  did  he  recti ve  ? 
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REVIEW     EXAMPLES. 

42.  1.  Write  in  figures  each  of  the  following  numbers, 
add  them,  and  express  in  words  (or  numerate)  their  sum  : 
Forty-five  thousand  and  forty-five ;  sixteen  thousand  three 
hundred  and  sixty  ;  one  hundred  and  sixty-seven  thousand  ; 
eight  hundred  and  fifty  thousand  and  ninety-two  ;  nine 
million  and  twenty-four. 

2.  Subtract  eight  hundred  and  fourteen  thousand  nine 
hundred  and  sixteen  from  four  million  and  nine  thousand. 

3.  Multiply  five  hundred  and  sixty  thousand  seven  hun- 
dred and  eight  by  eighteen  hundred  and  sixty. 

4.  A  qutmtity  of  merchandise  was  bought  for  $27618.75, 
and  sold  for  $32418.25.     What  w^as  the  gain  ? 

5.  What  is  the  sum  of  2817,  273,  30006,  97,  7285, 2700576, 
7000781,  and  27  ? 

6.  If  I  sell  goods  for  $23876,  and  gain  $5389,  what  did 
the  goods  cost  me  ? 

7.  What  is  the  sum  of  the  prime  numbers  from  20  to  50  ? 

Add  the  following  numbers  as  they  stand,  from  left  to 
right,  and  from  right  to  left.  [In  making  out  bills,  and  in 
other  commercial  operations,  a  great  deal  of  time  tan  be 
saved  by  adding  in  this  manner,  without  re-arranging  the 
numbers.] 

8.  17,  27,  36,  14,  43,  42,  65,  73,  81,  35. 

9.  137,  414,  528,  345,  678,  975,  864,  357,  121,  234. 

10.  67.16,  5.12,  3.75,  75,  38.42,  59.27,  38.75,  175.25. 

11.  2345,  16,  375,  4218,  376,  7,  8475,  247,  39. 

12.  1234.27,  348.25,  775,  7.16,  89.76,  374.12,  5673.56. 


/. 


i^lS.  One  factor  of  a  certain  number  is  217  and  the  other 
5280  ;  what  is  the  number  ? 

IJ^.  If  the  quotient  is  375  and  the  divisor  246,  w'hat  is 
Mie  dividend  ? 

1'k  If  the  product  of  two  factors  is  450072.  and  one  of 
the  factors  is  987,  what  is  the  other  factor  ? 
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Find  the  difference  bc'twct'ii  the  numbers  in  ctich  of  ih" 
following  groups.  [In  all  of  these  cases  the  subtrahend  is 
phiced  al)ove  \hv  minuend,  the  purpose  !)eing  l<>  give  the 
student  pr.ict  ice  in  ^n\)tvdctmg  doivmvard  rather  than  u])- 
ward,  as  the  general  custom  is.  It  is  often  requisite  in 
business  to  perform  the  work  in  this  way,  and  tiie  ac- 
countant should  practice  both  methods.] 

(76-.)  (/7.)  {18.)  {19.)  {20.) 

76584  19827  26347  72016  12345 

81279  84362  71356  99385  54321 


1/2 


21.  Find  the  prime  factors  of  108108. 

2^.  What  is  the  sum  of  the  composite  numbers  from  60 
to  90  inclusive  ? 

23.  Divide  76432801  by  783.  Prove  that  your  solution 
is  correct. 

21^.  A  clerk  receiving  a  salary  of  $1256,  pays  $468  a  year 
for  board,  $180  for  clothing,  and  $150  for  other  e.\])ei)ses. 
What  amount  has  he  left  ? 

25.  Whtit  is  the  least  num))er  that  can  be  exactly  divided 
by  each  of  the  following  numbers:  32,  80,  48.  and  90  ? 

26.  If  I  take  24889  from  the  sum  of  9872  and  24967, 
divide  the  remainder  by  50,  and  multiply  the  (|Uotient  bv 
IS,  what  is  the  i)roduct  ? 

l/"  27.    If  160  acres  of  land  cost  $10720.  how  many  acies 
can  be  bought  for  $8844  ? 

28.  What  is  the  least  common  multiple  of  the  nine 
digits  ? 

29.  If  75  head  of  cattle  cost  *2550,  what  will  59  head  cost  ? 
'iO.  A  merchant  sold  426  barrels  of  flour  for  $2556,  which 

wa-i  *639  more  than  it  cost.      What  did  it  cost  a  barrel  ? 

'!l.   What  is  the  greatest  number  that  will  exactly  tlividi' 
each  of  the  following  numbers  :  246,  744,  and  522  ? 
1/     32.   What  is  the  smallest  sum  of  money  with  which  horses 
can  be  bought  at  $96  eacli,  cows  at  $"30  each,  or  shcvp  >»^  ?."' 
each,  using  the  same  iimount  in  i-:ich  case  if 


Tt  EVI E  W     E  X  A  M  V  i  tJS.  41 

33.  A  merchant  Ixjuglit  3ST  yards  of  clolli  at  70  cts.  pr-r 
yard;  he  sold  20S  yards  ;if  ^lAd  ])eY  yjird,  and  the  reniain- 
(ler>Hr  97  cts.  per  yard  ;  how  iniieh  did  lie  gain  'r* 
^^4.  Cash  on  hand  at  heginning  of  the  day,  $(j4lJ;i.75  : 
cash  received,  111456.75;  cash  paid  out,  $13285.26.  Re- 
quired the  cash  balance  at  the  end  of  the  day. 

30.  Mr.  A  has  three  farms,  the  first  of  which  contains  158 
acres,  the  second  32  acres  less  than  the  first,  and  the  third 
as  many  as  the  other  two.  What  is  the  value  per  acre,  if 
jill^re  worth  126128  ? 

.^36.  A  drover  bought  a  number  of  cattle  for  ?>12204,  and 
sold  the  same  for  $13560,  by  which  he  gained  14  per  head. 
How  many  cattle  were  i)urciuised  ? 

31.  A  farmer  raised  in  one  year  512  bushels  of  wheat,  tlie 
next  year  twice  as  much  as  he  raised  the  first  year,  and  the 
third  year  four  times  as  much  as  he  did  the  second  year. 
\Vhat  was  the  value  of  the  three  crops  at  11.65  per  bushel  ? 

(y^ 38.  How  many  pounds  of  tea  at  78  cts.  per  pound  must 
be^ven  for  3^5  bushels  of  wheat  at  !5«1.56  per  bushel  ? 
^ 3i>.  Bought  75  tons  of  hay  at  $16  per  ton  ;  gave  in  ])ay- 
ment  56  sheep  at  13.75  each,  and  the  remainder  I  paid  in 
butter  at  33  cts.  per  pound.  How  m;iny  ])ounds  of  butter 
wepe  required  ? 
^UO.  Bought  225  acres  of  land  for  $12600,  and  soUl  lie 
acres  at  $65  per  acre,  an<l  the  remainder  at  cost;  how  much 
did  I  gain  ? 

l/lh  In  1878  there  were  30258  ])ostmasters  in  the  United 
States,  and  their  total  sularies  were  $7,077,852;  what  was 
the  average  sahiry  jiaid  ? 

.f.^  A  sold  to  \\  115  acres  of  l;ind  at  -^135  an  acre,  and  by 
s)  doing  gained  $1025  ;  !'>  sold  the  land  at  a  loss  of  $1750. 
What  di<l  A  jtav  jicr  :icre.  iiiul  w  b:it  w:is  IVs  selling-price 
ney-acic  ? 

C^.',3.  A  merchant  sold  800  barivls  of  fhnir  for  $5867,  144 
burri'ls  of  which  lie  sold  at  $7  i»er  barrel,  and  225  barrels  ;it 
*•'  "5.     At  how  niucli  pt-r  b.in-el  did  he  sell  the  remaiiuler  ; 


FRACTIONS. 


Definitions. 

43.  A  Fraction  is  one  or  more  of  the  equal  i>iirts  of  a 
unit;  as  one-half  {\),  two-thirds  (|),  seven-eighths  {\). 

If  a  unit  be  divided  into  four  equal  parts,  each  part  is  called  a  fourth. 
If  one  of  these  parts  be  taken,  the  expression  will  be  one-fourth  (|) ; 
if  three  parts,  three-fourths  (J),  etc. 

44.  The  greater  the  number  of  equal  )»arts  into  Mhicli  a 
unit  is  divided,  the  less  will  be  each  part ;  the  less  the  num- 
ber of  parts,  the  greater  will  be  each  i)art. 

One-half  {\)  is  greater  than  one-third  (J) ;  one-fourth  ( ',)  is  less  than 
one-third  {\). 

45.  A  fraction  is  usually  expressed  by  two  numbers,  one 
written  above  the  other,  with  a  line  between.  Fractions 
written  in  this  form  are  usually  called  Common  Frac- 
tions. 

46.  The  number  below  the  line  is  called  tlie  Denomi- 
nator, l)ecause  while  indicatirg  the  number  of  cijual  ])arts 
into  which  the  unit  is  divided,  it  denominates  or  names 
those  parts. 

47.  The  number  above  the  line  is  called  the  Numerator, 
because  it  shows  how  many  of  the  parts  are  taken  to  form 
the  fraction. 

48.  Tiie  numerator  and  denominator,  taken  together, 
are  called  the  Terms  of  the  fraction. 

In  the  fraction  three-fourtlis  (•[),  3  and  4  an-  the  terms;  4  is  the  de 
nominator,  and  shows  that  the  uait  is  divided  into  four  equal  jmrta, 
cal!e(i  fourths  ;  3  is  the  nunn'rator,  and  shows  that  three  of  these  parte 
are  taken  to  constitute  tlie  fraction. 
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49.  A  fracliun  is  ;m  oxpressiou  of  uii|M'i-fornie(l  division. 
The  r.ii)iinnil(»r  is  HuMlividcnfi,  tlio  doinjniiiiator  is  tlu'  divi- 
sor,   ind  the  \aluc  of  \\\v  rructioii  is  the  quotient. 

f/O.  A  Simple  Fraction  is  a  single  fraction,  both  of 

w'  osc  terms  are  integers. 

51.  Simple  fractions  are  proper  or  ijnproper. 

53.  A  Proper  Fraction  is  one  that  is  less  than  a  unit ; 
the  numerator  being  less  than  the  denominator.  Tims  J^,  f, 
and  ^  are  proi)er  fractions. 

53.  An  Improper  Fraction  is  one  that  is  equal  to,  or 
greater  than  a  unit  :  hence  tlie  numerator  ni-ist  be  equal 
to,  or  greater  than  the  denominator.  Thus,  ?,  \,  |,  and 
-igL  are  improper  fractions. 

54,  A  Mixed  Number  is  an  integei  ,a  fraction 
united;  as  'Z^.  4;|.  18 J. 

^5.  Prikciples. — 1.  MuUiplyinii  the  numerator  or  divid- 
inr)  the  denominator  hy  a  mimher  muUipties  the  fraction  tnj 
that  number. 

2.  Bividivf/  the  numerator  or  multijdying  the  denoininatar 
by  a  number  divides  the  fraction  by  that  number. 

3.  Multiplying  or  dividing  both  numerator  and  denomi- 
nator by  the  same  number  does  not  change  the  value  of  the 
fraction. 

EXERCISES. 

5G.  1.  Read  tlie  following  fractions,  and  copy  separately : 
1.  the  simi)le  fractions;  2.  the  proper  fractions;  3,  thv  'm- 
proper  fractions  ;  4,  the  mixed  numbers. 

If;    ^'    V:    iV:    I;    l'5f  J    13f;    i;    \%>  Tf  ;    8J  ? 

?.  Write  the  following  fractions  :  three  fourths  ;  seven 
eighths;  nineteen  sixteenths  ;  five,  and  one  half  ;  one  hun- 
dred and  three  thirty-seconds ;    one  hundred,   and  thi-ee 
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thirty-seconds;  forfy-cipjlit,  iuwl  live  twelfths;  eleven  tenths, 
tiine  forty-iifths  ;  thirty-six  twenty-eighths  ;  sixty-five  forty- 
eighths  ;  thirteen,  ami  two-thirds;  sixteen  twenty-fourths; 
ten  tenths;  fourteen,  and  forty-six  hundredths;  nineteen 
one  hundred  nineteenths;  tl.irty-six  four  hundred  thirty- 
seconds. 

Reduction. 

57.  Reduction  of  Fractions  is  the  chan^ring  their 
form  without  ehanginff  their  value. 

58.  A  fraction  is  reduced  to  lo?cer  terms  when  the  nume- 
rator and  denominator  are  expressed  in  smaller  numbers. 

59.  A  fraction  is  in  its  lowest  terms  when  its  numerator 
and  denominator  have  no  common  divisor. 

00.  A  fraction  is  reduced  to  higher  tcrmx  when  the  nu- 
merator and  denominator  are  expressed  in  larger  numbers- 

i\\.  To  reduce  a  fraotioii  lo  its  low«'st  terms. 

Kx.  IJeduee  -^*^  to  its  lowest  terms. 

opERATiox.  AN.VLY8I8.— Dividinp:   l)ntli    ti'rma  of   tlie 

-A*i,  =  \\  =:  I  fraction,  ,V,r,  by  the  coiiinion  divisor,  (5,  tlic 

result  \^\\\  dividing  botli  t"rnis  of  .',}  by  the 

romnion  divisor,  7,  tlie  result  is  f,.     Since  2  iind  \\  have  no  common 

divisor,  the  fracti^in  is  reduced  to  its  lowest  terms  (."ii)). 

The  va.ue  of  tiie  fractiim  has  not  lieen  chanfred,  because  both  terms 
liave  been  dividi-d  l)y  the  same  number  («"»."»,  :{). 

The  same  result  is  often  more  readily  ol)taiiied  iiy  dividing  Imih 
terms  by  the  greatest  common  divisor. 

O'i.  Rl'LK. — Dir'nlr  the  frniif:  of  the  fvncthni  hij  fiinj 
i//iinbrr  that  irill  dir'nlr  1n)tJt  irithnut  n  rriitniinlrv, 
(iihI  omliii/if  iJic  opci-dlioii  iritli  the  vcatiUiii^  fniv- 
liiiiis  itiilil  tlicii  luirc  no  cniii iiitui  (Jirisar.      Or, 

hiridc  llir  t,Tm><  of  Nir  frnction  Jnj  their  ^retdrst 
•oin ntoH  t/i fisor. 
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EXAM  PLES 
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<>4r.  T«)  reduce  a  IVactioii  to  Iiij>hcr  terms. 

Ex.  Keduec  f  to  a  fraction  whose  deiioininator  is  3::^. 

oi'KUATioN.  Analysis. — The  fraction  ■,'  is  reduced  to  thirty- 

o2  -j-  4  =:  8         necoiuls,  without  cbanfjing  its  value,  by  inultiply- 

^  g4  ing  the  terms  by  tlie  number  that  will   cause  its 

*         *"  denominator  4  to  become  83  (*>5,  3).     By  divid- 

ing the  required  denominator  32  by  the   given   denominator  4,  this 
number  is  lound  to  be  8     Multiplying  both  tennsof  ■[  by  y,  the  result 

is^^ 

(»5.  Kile. — Diinde  the  required  denoimiuitor  bt/ 
I  he  (leiiuin'uiator  of  the  given  fraction,  and  innltiply 
both  terms  of  the  given  fraction  by  the  quotient. 

EXAM  PLES. 
/A><>.     /•  Hednce  f  to  48ths. 

2.  Change  ^  to  an  equivalent  fraction  having  GO  for  'ts 
ilenominator. 

u.  IJeduee  |.  f.  -^^-  each  to  481  lis. 

//.  Keduee  \,  f,  f^  each  to  lOSths. 

•7.  Reduce  \{,  -|,  J  each  to  oGtlis. 

6.  Reduce  ■^,  f^.  fS  each  to  OOths. 

7.  Reduce  |,  %.  ^  each  to  ^OOths. 

8.  Reduce  H-  i  H  i^^ch  to  :-.>ds. 
f^.  Reduce  |,  f?,  j|  each  to  108ths. 
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(Ml.  To  reduoe  two  <»i- iiior<' fra«>-.iOii'- to  equivaleut 
fractions  having'  their  least  roiiiiiioii  deiioininator. 

68.  A  Common  Denominator  of  two  or  moiv  frac- 
tions is  a  (leiioniinutor  to  whioli  they  can  all  be  reduced, 
and  is  the  common  multiple  of  their  denominators. 

69.  The  Least  Common  Denominator  of  two  or 
more  fractions  is  the  least  denominator  to  which  they  can 
be  reduced,  and  is  the  least  common  multiple  of  their  de- 
nominators. 

Ex.  Reduce  |,  f,  f,  i^o  to  equivalent  fractions  having 
their  least  common  denominator. 

OPERATION.  Analysis. — The  least  com- 

2     -—    4JL           ;:>)$,   4,  G,  10  ")<>n  multii)le  of  the  denomi- 

,    45                         7  ~  Z  nators  is  found  lobeGO(J5o), 

l^                        a  o  0  „-i,ich   we   take   as    the   least 

0  o<>  ^      t»      o      -        ,/i     common  denominator.    By  AH. 

^  ^    |4  2X2X0X0  =  ..()     ^. ._  ,  .^  ^^,j^,^^^  ^^  ,„  •    ^^ 

proceed  in  the  same  manner 
with  each  of  tlie  other  fractions.  The  value  of  each  fraction  remains 
unchanged,  since  both  terms  have  been  nuiltii)li<'d  by  tlie  same  num- 
ber. In  many  cases,  the  least  common  denominator  can  \k-  readily 
found  by  inspection. 

70.  llVLK. — Find  the  least  coimnon  imdtiple  of  the 
given  denoim nators  for  the  least  common  denomina- 
tor, and  reduce  the  given  fractions  to  this  denomi- 
nator. 

EXAMPLES. 

1/    71.  Reduce  the  following  fractions  to  equivalent  fractions 
having  their  least  common  denominator: 

2.     1,  h  f  f>-      h  iV'  \h 

s.    H.  A.  \l  T-.    4  y.  i 
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72.  To  roduoc  an  iuteger  or  a  iuixe<l  miniber  to  an 
improper  fraction. 

Ex.     Ill  18  units,  how  many  fourths? 

OPERATION. 

18  ANALYSIS. — la  1  there  are  4  fourths  (J),  and  in  18, 

\  eighteen  times  4  fourths,  or  73  fourths  (y',>-     Hence, 

—  18  =  V- 

72  fourths. 

Ex.     Reduce  lt>|  to  an  improper  fraction. 

OPERATION. 

16|- 
Q  Analysis. — In  1  there  are  8  eitflithsi  J),  and  in  lli, 

sixteen  times  8  eighths,  or  128  eighths  ('g"*).      128 

128  eighths.       eighths   and   7   eighths   are   135   ei^jhths.      Hence, 

_J_  eighths.      16?  =  'V. 

135  eighths. 

73.  Rl'LE. — Multi])ly  the  integer  hy  the  required 
denoniiiKttur,  and  to  the  prxluct  add  the  niniicrator 
of  the  fraction,  and,  undei  the  result  icrite  the  de- 
nominator. 

Note. — When  the  numerator  of  the  fraction  is  a  small  numb<^T. 
add  it  mentally  to  the  product  of  the  integer  and  the  denominator. 

EXAMPLES. 

74.  1.  In  27,  liow  many  ninths  ? 

2.  Reduce  46|  to  halves. 

3.  How  many  eighths  of  a  peck  in  37^  pecks  ? 

Reduce  the  following  to  improper  fractions  : 

4.  37f;  10^:  208t5V.  10.  U^\ '.  A^P>^,  x  ^m- 

5.  56|;  49f;  182f  11.  24^:  1 -n-J^  :  KOTi^ 

6.  375i;  94^2,,;  4Gi  12.  87| ;  400^^ ;  108H- 

7.  44|;  37t«j;  19i|.  IS.  384| ;  Uil|:  175|f-. 
-v.  12|;  48W'o;  4.^5.  H-  172^  ;  2iq  ;  3S7^ 
iK  81f;  19Gi;  375|.  15.  21(4;  333^;  435|. 
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75.  To  reduce  an  improper  fraction  to  an  integer 
or  a  mixed  uuniber. 

Ex.     Reduce  ^j'-  to  a  mixed  number. 

Analysis. — 1  =  | ;  hence  in  Y ,  tliere  are  as  many  units  as  4  fourths 
are  contained  times  in  27  fourths,  or  6;. 

76.  KuLE. — Divide  tlie  uiinwrdtor  by  tlie  denonii- 
uator. 

EXAM  PLES. 

77.  1.   Change  i^,"'  to  a  mixed  number. 
.-''.   Keduee  ^^  nf  a  dollar  to  dollars. 

Reduce  to  intc;:jers  or  mixed  numbers  : 


o. 

^F; 

H«. 

7. 

¥^; 

■s-p. 

ii. 

W: 

W- 

4. 

^F'- 

H'- 

<S'. 

MP 

;Ht^- 

/^. 

v.^  •- 

^M*- 

5. 

H^; 

-U. 

!K 

H^' 

W- 

LJ. 

',¥: 

Hi^- 

6. 

W; 

\^X 

JO. 

W; 

w- 

IJ,. 

^-k^; 

^^. 

Addition. 

7H.  Addition  of  Fractions  is  the  process  of  findinj.' 
tl'.e  sum  of  two  or  more  fiactions. 

79.  Prixchm-i;. — In  order  that  fractiuns  ui'iy  be  (ulde'.L 
llu'ij  iiiK.st  Iiaoc  tik-e  denominators  mid  be  parts  of  like  units. 

Ex.     What  is  the  sum  of  -^,  '^,  and  -^  ? 

OPERATION.  Analysis.  —  As  theMO  frnc 

'/"   +   1^  "I"  iV  ^^  if  ^^  I   ^^  ^1^       tions  have  a  coiumou  denom- 
inator, \vr  add  tlieir  uuuiera- 
tors,  and    write   their  sum,   ir»,   over  the  common   deiumiinator,  12 
ji;  —  1},  tlie  rrcjuired  ri-.siilt. 

Ex.      Add  %,  I.  and  |. 

iiI'KRATION. 

"«  +  *  +  »  =  ^--  =  «  =  ~A  =  ^l- 

Analysis. — Ki(hice  ilie  jrivm  fractions  to  equivalent  fractions hav- 
In;;  tlie  least  ciimmoii  denominator,  12  (70).  Then  proceed  iia  in 
iTevitius  (  sami>le. 


OI'EKATION. 

001 

ih 

38| 

if 

171 

il 

4^ 

.^4 

A  n  1)  1  TT  <>  A  .  49 

Ex.     Find  the  sum  oi  ;i!)^,  38f,  17|,  and  42f 


Analysis. — The  sum  of  the  fractions  is 
-JJ  =  1^,  wliich  added  to  the  sum  of  the  inte- 
gers, gives  127;,  the  reiiuired  result. 

1^-1        M  =  i| 

Ex.  How  many  yards  in  12  pieces  of  prints  containing 
4(JS  482,  512,  498^  441,  482,  47^  49,  4?3,  5U»,  48^  48^  yards 
respectively. 

OPEllATION. 

4(i  ^i  Note. — Thesmall  figuresrepresent  fourths 

48^  19  (quarters). 

51  ti  Analysis.— The  sum  of  the  fourths  is  ^/ 

49'*  50^  =  5],  which  added  to  tlie  sum  of  the  integers 

441  48^  gives  580]^,  the  total  number  of  3'ards. 

482  482    5801. 

80.  Rule. — Reduce  the  given  /'/•/ich'ffii.s  to  ef/uivo,- 
leitt  fractiuus  liaving  the  least  com  in  on  ((citoniindtor. 
Write  the  siiiii  of  the  lUiDievdtors  over  titc  connnon 
denomiuatov,  cvnd  reduce  the  resulting  fmctioii  to  its 
simplest  form. 

IVheu  there  (we  mixed  nninhers  or  integers,  add 
*}he  integers  and  fractions  sejxii'ately,  and  then  add 
""he  results. 


/. 


EXAM  PLES. 
81.  Add  the  followiuii'  fractions: 


1'  ^,  H»^''"i'M§-  ''•  137A,  II,  nSf,  and  i 

2.  §,  3.,  |,  and  2.  7.  U\^,  197|.  and  43,-T.. 

S.  1-4,  7i  lOA-  ii'Hl  ;{8|.      .V.  75f,  ^,  1028^.  and  \l. 

Jf.  48^.  40r^s'  ■^^^  'Hi^l  "^f    0.  |,  119|.  24U|.  and  1:,^. 

5.  18|,  27i,  42^,  and  51|.     lit  146f,  I4,  yi-^^,  and  ^^^. 


50  FRACTIONS, 

Add  the  following  fractions  : 

11.  1172|,  19|,  440^,  and  6f. 

12.  ^,  106^,  3;|,  and  7^. 

13.  175,  116^,  U3|,  and  27f 
U.  20f,  164f,  ^,  and  43|. 
iJ.  44^,  16|,  29^3^,  and  13|. 

i6.  31S  483,  621,  193^  272,  48S  and  37«. 

i7.  613,  481,  473^  48,  482,  49S  and  453. 

18.  19f,  444^,  7371,  and  385f 

19.  461,  483,  402,  49,  473^  and  462. 

20.  403,  411,  482,  441,  493^  491,  473,  and  48'. 

Subtraction. 

8*<J.  Subtraction  of  Fractions  is  the  process  of  find- 
ing the  difference  between  two  fractions. 

83.  Principle. — In  order  that  fractions  7nay  he.  sul)- 
traded,  they  must  have  like  denominators  and  he  parts  0/ 
like  units. 

Ex.     From  ^  take  f. 

OPERATION.  Analysis. — As  these  fractions  have  a  com 

f  —  1^  =  1^  :=  -^      nion  denominator,  we  take  the  difference  of  tht 
numerators,  and  phice  it  over  the  common  d^-- 
nominator,    f  :=  ^  is  the  result  required. 

Ex.     What  is  the  difference  between  f  and  -f  ? 

OPERATION.  Analysis.  —  Reduce  the  jfiven   Irao- 

„   9  —  8  tions  to  equivalent  fractions  hnviujr  ili, 

*        *  12  ^      least  common  denominator  (70).     Then 

proceed  as  in  the  previous  example. 

Ex.     From  176|  subtract  89 J. 

OPERATIOH. 

1704         ^  Analysis. —J  from  |  wp  cannot  take;  we  therefor* 

893  I      takel  =  J  from  17(),  leaving  175.    S  +  g  -  V-    V  "  i 

--'  *  -^  S.     175  -  89  ^  8(5.     8«)  4  5  =  SflS. 


.1/  r//  Ti  r  h  f  (■  A  r  1  o  \.  5 

84.  Rule. — Reduce  the  given  fraetioiis  to  ((/iiii/i- 
leiit  fractions  having  the  least  common  ilenominator. 
Write  the  difference  of  the  numerators  over  ttie  com- 
mon denominator,  and  reduce  the  resulting  fraction 
to  its  simplest  form. 

When  there  are  mi.ved  numbers,  subtract  the  inte- 
gers and  fractions  separately,  and  add  the  results. 


r 


1. 

f  and  f 

10. 

1491  and  18f. 

10. 

2. 

i  and  ^. 

11. 

416|  and  49f. 

20. 

S. 

1  and  U- 

12. 

ol2|  and  53|. 

21. 

4. 

'^  and  ItV- 

IS. 

100  and  13|. 

22. 

5. 

tV  and  ^.. 

n. 

116f  and48|. 

23. 

G. 

f  and  |. 

15. 

381f  and  ITf. 

24. 

I- 

17i  and  Of 

16. 

loTI  and  19f 

25. 

S. 

175  J  and  80^. 

17. 

1183  and  482. 

26. 

EXAMPLES. 
85.  Find  the  difference  between 

:248f'j  and  VZ\^\. 

7U43V  and  37.H- 

7(J4|  and  375^. 

827^  and  737|. 

919|  and  447,5^. 

2J^.  3761  and  2873. 

4452  and  3183. 

7373  and  4382. 

9.   138|andl7i     IS.  387fandllG|.   27.  G48i  and  52(J3. 

Multiplication. 
8(>.  To  multiply  a  fraction  by  an  intcficr. 

Ex.     Wliat  will  4  ponnds  of  tea  cost  %  ^  a  pound  ? 

OPERATIONS.  .Analysis.— If  1  jwuiid  costs  %}, 

,         .   7x4  g^  4  pounds  will  cost  4  times  $•,  or 

^   ^              "  "8"  —'^  —  '^^  $V.  equal  to  S3i.    Hence,  4  iwunds 

of  tea  (<?  $1  will  cost  $3.}. 

^^'  To  mnltiply  •  by  4,  multiply  the 

J         ,   7        „   r. ,  numerator  7  by  4.  or  dividtMlu' de- 

8  -T- 4          '             "  nominator  8  by  4  ;  either  ojtei-.ition 

■^  will  ^ive  3i,  the  reijiiired  prodiic; 

^^'  r»r».i). 

•J    X    f    ~   3       -   3.\  H\  i-auieiluti.in  (.*$Hi,lhe  ..pii:i 

*  tiiin  is  slmrleiud,  and  tlm  result  i^ 

obtiiiofd  in  its  kiwest  terms. 

:2~) 


/•'A'  .1  <•  T H>  .V5. 


Ex.     Multiply  'l-iri  by  175. 


OPERATIONS. 

227|        Or, 
175 


4  )525 

87i 

131i 
1135 

43| 
1135 

1589 

1589 

227 

227 

Akaltsis.  —  As   in   preceding  ex- 

22  7 1      ample. 

175  Or,    by    aliquot    parts,    wlien  the 

fractious  are  fourths,  eighths,  etc., 
the  fractions  gcnierally  used  in  com- 
mercial operations. 


J  =  4  +  i  a  of  i). 

\  of  175  =  871. 
398501-  398561-  |  ^f  175^  ^^  ,  ^f  87i  ^  43J. 

87.  Rule. — Multi])hj  the  niunerator  or  divide  the 
dcuoniiuatur  of  the  fraetion  bij  the  integer. 

Mlieii  the  multiplicand  is  a  mixed  number,  multi- 
/flij  the  fraction  and  integer  separately ,  and  add  the 
'•esults. 

EXAM  PLES. 

88.  J.  Find  the  cost  of  20  yards  of  silk  at  $|  a  yard  ? 
How    much   gi'ain   in    12  bins,  each   containing    7G^ 

bushels  ? 

J.  If  a  ton  of  hay  cost  $ltj|,  how  much  will  22  tons  cost? 

4.  Required  the  cost  of  00  yards  of  muslin  at  35|  cents  a 
yard  ? 

Multiply 


'V. 

A  ^v  7. 

16. 

412|  bv  47. 

21. 

234^  by  318. 

(J. 

U  I'v  8. 

17.' 

148^  by  40. 

28. 

678|  by  427. 

1  . 

If  by  3. 

18. 

4124  by  89. 

29. 

625f  by  .510. 

S. 

11  Oi  by  12. 

19. 

775i  by  05. 

30. 

718}  by  542. 

!). 

11:2  by  10. 

20. 

119Ti^'bv20. 

31. 

275|  by  287. 

KK 

248^  by  3. 

21. 

772|-l)y'l7. 

32. 

813|  by  319. 

1 1. 

140f  by  3. 

)  > 

338^  by  30. 

38. 

444^  l)y  4V>. 

]:. 

iK^iby  7. 

2'') 

550^  by  27. 

31t. 

555f  by  875. 

I!. 

420,«ir  by  8. 

24. 

y'A\\\  by  121. 

35. 

8i:jby  416. 

14. 

3N.lg'liy  12. 

2.',. 

S753  by  234. 

3t;. 

913}  by  375. 

15. 

3751  by  48. 

2(1. 

910^  by  275. 

37. 

787f  by  525. 

M  r  L  T 1 1'  L 1  r  A  no  .v.  r)3 

<St).     To    iiiiiKiply   an    iut<'j;«'r   by   a    (r:i<(i<m,  of    in 
Ii.kI  ;:   haclioiial   |>ai't  <»i' an  iii(<-;;<-r. 

',){}.  Viiiscivi.K.  Mnl/ipli/intj  hii  it    f'rnolioii   is    talcuig 
>>iioh  part  of  the  innlli[dirnnil  an  the  fvactxv  is  of  a  unit. 

Ex.  If  1  ton  of  hay  cost  $1H,  wJiat  will  ^  of  a  t(jn  cost  ? 

OPERATIONS. 

4)18  18 


3 


3  9 

3   ,-\F  JiJS:  —    2  7    —   1  Q  1 

4  )  54  ^       T  —   T  —  ^'^t 
13i 


Analysis.— If  1  ton  cost  $18,  J  of  a  ton  will  cost  J  of  ^18.  J  t/f 
sl8  is  ;]  times  \  of  $18.  ]  of  $18  is  .$4.'.  (taking  \  is  the  same  as 
ilividiiig  by  4),  and  3  times  !j;4^,  i^  ^\Z\. 

Or,  •'  of  $18  is  ]  of  :3  times  $18.     3  times  S18  is  $51     J  of  $54  i« 

!i;i;}i 

Ex.   ^[nltii)ly  'l^ib  bv  4T|. 

FinsT  SECOND  THIRD  ANALYSIS. —  Multiply    bv    th" 

Ol'KRATION.      OPERATION.    OPERATION.  * 


;>7o         -ith        ■i::^ 

474  47^  VA 


fraction  ;'  and  by  the  integer  47 
separately,  and  add  the  products. 

^  _  When  tKe  fractions  are  fourths, 

S  )_825_  34|  G8|      eighths,  ev,-..,  multiply  by  means  of 

1034  3  34f       aliquot   pF.rls.     (See   third   ojiera 


192.-)  l()3i         I'-^^S         tion.) 


UOO  1925         1100 


2  =  ]  +  J(iof]). 


13028i      nOO  13028^  .;  of  275  =  68?. 

13028^  1  of  37"),  or  }.  of  68?  =  34 j|. 

1)1.  Rule. — MiiUi])lii  liij  flir  niiinerdtor  of  the  fvnc- 
tion,  and  divide  the  product  hij  t/ic  deuominntor.    Or. 

Divide  hif  the  deuoniinntor  of  the  fraction  ami 
muUi})1ii  the  t/uotient  tiij  the  nninerator. 

When  the  nialtij)lier  is  a  nii.ved  nnmlier.  inuJfipIjf 
by  the  fraction  and  integer  separtdcfi/.  and  add  the 
results. 


54 


FRA  CTIONS. 


EXAMPLES. 

93.     /.  Find  the  cost  of  8|  }ds.  of  ribbon  at  25  cts.  a 
yard. 

2.  What  is  the  cost  of  42^  pounds  of  butter  at  26  cts.  a 
pound  ? 

3.  Required  the  value  of  48^  yards  of  flannel  at  75  cts.  a 
yard. 


Multiply 
84  by  |. 

11. 

375  by  24|. 

18. 

611  by  87^. 

5. 

126  by  f 

12. 

375  by  22|. 

19. 

625  by  92|. 

6. 

49  by  |. 

13. 

146  by  28f. 

20. 

937  by  75f 

7. 

128  by  ^. 

u. 

184  by  ]6f 

21. 

575  by  81f 

8. 

156  by  8f 

15. 

110  by  41^. 

22. 

643  by  99f . 

0. 

187  by  lOf. 

16. 

780  by  64f . 

23. 

787  by  67f 

JO. 

2lGby  ]4|. 

17. 

512  by  37f 

2k. 

438  by  78-j\ 

9ii.  To  multiply  Ji  fraction  by  a  fraction.* 

Ex.  At  $f  a  pound,  what  will  \  of  a  pound  of  tea  cost? 

OPERATION. 

I  X  J  =  1^  =  xV  Analysis.— If  1  pound  cost  %%,  \  of  a  pound 

^        a      3  JL.        ^'^  ^^^*  ^  "^  ^*'     ^  °^  ^^  *®  ^  times  |  of  %\. 

^IN     t  X  i  —  tV        1  of  $  J-  is  %q^,  and  3  times  %i^\s%\\.  or  !};  ,•.. 

Ex.   What  is  the  value  of  8  x  8|  x  iV  x  Vf  •'' 
2  OPERATION.  Analysis. — Reduce  the  integer 

x  N^  55,  y  JL  X  tV  =  -^  "-  =  31       ^  '^"^  *^''®  mixed  number  8.\  t(i  im- 
„         jj  proper  frncticm.s,  and  multiply  as  in 

the  i)reredinj^  examph'. 
Rv  oiincelinj^  the  faetorn  rnmmon  tn  the  numerators  and  (It-nomina- 
tors before  multiplying,  tlie  operation  is  shortened  nn<l  the  result  is 
obtained  in  its  lowest  terms. 


*  Tlif  practical  mvtliodH  uf  mulliplyiug  one  mixed  nontbcr  by  anuthcr  arc  (riwp 
UDdir  Art.  1 03. 
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94.  Rule. — Reduce  Integers  and  mixed  nuiuheis 
to  improper  fractions. 

Cancel  all  factors  common  to  the  numerators  and 
denominators. 

3Iultiply  the  remaining  numerators  together  for 
the  Jiumerator,  and  the  remaining  denominators  for 
the  denominator. 

EXAMP  LES. 

95.  Find  the  product  of 

1.  I  and  |.  5.  %  and  ^.  9.  \,  13^,  and  \. 

>.  f  and  f.  6.  6,  3^,  and  f  10.  26^,  f  and  §. 

.;.  I  and  tV  '^'  5f,  4,  and  f^.  11.  |,  f.  and  IDA. 

.^.  I  and  J:f.  <?.  12i,  lOf,  and  ^.  12.  13^,  |,  and  i. 

Reduce  the  following  compound  fractions  to  simple  ones. 

Note.— A  Compound  Fraction  is  a  fraction  of  a  fraction ;  aa 
i  of  i,  f  of  7i.  I  of  i 

The  word  "  of"  is  equivalent  to  the  sign  x . 

13.  J  of  I  off.  17.  |off  of  18.  21.  |off^off|. 

U.  f  of  34-  of  f  IS.  I  of  11 1  of  f  22.  f  of  I  of  I  ..f  % 

15.  I  of  I  of  7i.  19.  ff  of  H-  ~3.  \  of  12i  of  Of. 

16.  f  of  i  of  5f  20.  T^g  of  f  of  ^.  ^4.  f  of  i4  of  4|. 

Find  the  value  of  the  following  expressions : 


25. 

f  of  1728. 

50. 

a  +  A)  X  (^  +  A). 

26. 

i  X  375. 

31. 

(i  -  f)  X  a  4-  f). 

27. 

■J  times  864. 

S2. 

(T^  +  l)x(A-i). 

28. 

1  of  75  X  1  of  ir)|. 

S3. 

37i  times  \  of  ^Jt^. 

29. 

1  X  1  of  tBj  X  f 

n  1 

f  of  f  by  1  of  f . 

56 
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Division. 
96.  To  divide  a  fraction  by  an  integer. 

Ex.  What  cost  1  pound  of  tea,  if  5  pounds  cost  #3^  ? 


^-^5  = 


OPERATIONS. 

10   ^ 

3~" 


=   1 


Or,  i^  -  5  =  ; 


10 
3x5 


1  D 


Ex.  Divide  867|  by  4. 

OPERATION. 


4 )  867f 


31  =  V- 


216H      ^-4  =  -iH 


Analysis. — If  o  pounds  cost 
^:^J,,  1  pound  will  cost  l  of  $3^, 
or  Sr!. 

To  divide  \"  (3J)  by  5,  divide 
the  numerator  10  by  5,  or  mul- 
tiply the  denominator  3  by  5 ; 
either  operation  will  give  |,  the 
required  quotient  (o5,  2). 


Analysis. — Dividing  as  in  sim- 
pie  numbers,  4  is  contained  in  867J, 
216  times  and  a  remainder  of  3jJ.  3J 
equals  '/'.  which  divided  by  4  is  ]  g. 


97.  Rule. — Divide  the  numerator  or  i)iidtij)Jif  the 
(lenominator  of  the  fraction  hy  the  integer. 

When  the  dividend  is  a  mixed  mnnher,  divide 
the  integer  and  the  fraction  separately,  and  add 
the  results. 


EXAMPLES. 

98.  Divide 

1.   |by6. 

11. 

03 7i  by  9. 

21. 

531 0|  by  4. 

2.   1  by  3. 

12. 

875W  by  12. 

22. 

7144^i  by  5. 

'^.  1  by  6. 

13. 

171  Of  by  8. 

0? 

1729^  by  3. 

Jf.  ^  by  4. 

u. 

1729^  by  3. 

2Jt. 

17491  by  9. 

J.  ^  by  4. 

15. 

241 8 J  by  5. 

25. 

8703J  by  G. 

0.   IGfby  5. 

16. 

30104  by  T). 

20. 

7385f  1)y  8. 

7.  172^  by  3. 

17. 

242 si  by  3 

27. 

4255^  by  9. 

fi.   8T5|  ])y  <;. 

18. 

037o|  by  4. 

28. 

7134|  by  7. 

.9.  935|  l>y  8. 

19. 

42871  by  2. 

29. 

9727^  by  12, 

W.   729^  ]jy  9. 

20. 

328  H  by  8. 

30. 

0345|  by  10. 
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99.  To  <1ivi<l<'  by  a  (Va<*tioii. 

100.  l*Rix<n'i,i;.  1  divided  Inj  a  frurtion  is  lite  frac- 
tion invrrt.cd. 

Tlius,  1  divided  by  ^'  is  .5.  Thi-s  priiniiile  may  bi;  demonstrated  as 
followe  ;  In  1  there  are  4  fourths.  1  fourth  is  contained  in  4  fourths  4 
times.  Since  Jj  is  3  times  ],  i,'  is  contained  in  1  .',  as  many  times  as  {. 
Hence,  '^  is  contained  in  1  J  of  4  times,  or  *  times. 

Ex.  At  *|  ;i  Viird,  how  many  yards  of  clotli  can  ]>o  l)<)ught 

for  $5  ? 

ANALYSIS.  —  Since   1    yard 
OPERATIONS.  cost  $«,  as  many  yards  can  he 

T  .ji_  3  —  2_i)  _i_  A  —  n^  bonght  for  *5  as  $?  is  con- 

^  tamed  times  m  «5.     o  is  equal 

wi,  .J    .    4  _  Y  A  -J  —    3    —  "3       to  -;'.  and  3  fourths  is  con- 
tained in  20  fourtlis  6^  times. 
Or,  ^1  is  contained  in  %\  \  times  (P?7».i,  and  in  ^5,  ">  times  |  or  *.,", 
eiiual  to  Gij  times. 


l'i\'.   Afclfavard.  how  manv  yards  of  cloth  c;in  he  hoiiojit 

lor  $-1  ?  ' 

OPERATIONS.  Anat,tsis. — Since  1   yard 

I  -^  5-  =  -^  ^  A  ::=  1-J-  cost  $J.  as  many  yards  can  h(» 

Or      5   ^  i  _   5"^    4   1   2D.  _  11        ^«"^^»*   ^""^   '^«    "«   ^'^    '^  *■"" 
^"'6    •    4  —  ir   ^  3  —  T8  —  ^5       tained  times  in  $1;.     J  i»e<iual 

-  to  ,'V,  and  5  is  equal  to  ; 5.      ."^ 

'''    ff  "^  4  ^  if  '^   3^  ^^  "It"  —     a       is  contained  in  J  i;  IJ  times. 

^  Or,  .fij  is  contained  in  $1 

f,  times  (Prill.),  and  in  |£r,  §  times  |  or  fg,  equal  to  1,^  times. 

E.K.   If  (If  yards  of  cloth  cost  $0,  what  will  1  yard  cost  ? 

OPERATIONS.  .  ,    ,,  ^.,  ] 

.\n.\lysis.     fi;;  yards  are 
5  -j-  ^"-  =  (5  -^  iiO)   X  3  =  I        equal  to   -.,"   yards.     Since 

Or,  5  ~  V-  =  M  ^  =  H  =  I       '=='  ^'"'■'''  '"'*  ^''"*'  ='  "' ""  •■"'■'' 
^  1         .0  -0         4        will  cost,',,  of  *5  or  $J,  and 

^'"j    S  "i"  ^  ^=  T   X  "SI  ^^  t  ;l  •"■  1  .'^'"'■'1  will  cost  3  times 

*  $lor!i!». 

Or,  the  price  per  yard  equals  the  cost,  divided  by  the  quantity  ns 
an  ahstrp'^t  number.  5  divided  by  -.,"  equals  ~i  tim-'S  1  divided  by  -.,", 
or  .')  tirie-  ,',^  (Prii).).  e<]ual  to  J. 
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Ex.   Divide  ?378  by  175|. 

oPEKATioN.  Analysis. — Reduce  both  divisor  and  divi 

175*  )  7378  dend  to  improper  fractious,  and  divide  as  in 

q  q  the  preceding  example. 

Or,  multiplying  botli  divisor  and  dividend 


537  )  22134  (  42  by  the  same  number  does  not  atJect  the  quo- 

2108  tient.     Multiply  both  divisor  and  dividend 

'TTTT  by   the   denominator  of  the   fraction,  and 

divide  as  in  simple  numbers. 

-^'-'^"*  If  both  divisor  and  dividend  are  mixed 

Q  numbers,   multiply   by   the    least   ccnimon 

denominator  of  the  fractions. 

101.  Rlle. — Bediice  the  divisor  and  dividend  to 
equivalent  fractions  having  a  commoti  denominator, 
and  divide  the  numerator  of  the  dividend  hij  the 
numerator  of  the  divisor.     Or, 

J n vert  the  terms  of  the  divisor  and  jwoeeed  as  in 
multiplication. 

In  dividing  mixed  numbers,  multi])ly  hoth  divisoi 
and  dividend  by  the  least  common  denominator  of 
ihc  fractions,  and  divide  as  in  simple  numbers. 


EXAMPLES, 


J 


102.  Divide 


L   16  by  f  13.  45  by  7f  25.   720  by  43-^. 

!3.   28  by  |.  U-  H  by  3f.  26.   700  by  37  J. 

3.   40  by  i.  15.  Gf  by  3J-.  27.   500  by  2gJ. 

^.   88  l)y  f  ^j.  4f  by  3|.  28.  GSU  by  45f 

5.  I  by  J.  17.  7^  by  8|.  29.  847^  by  89|. 

6.  I  by  |.  18.  dl  by  18^.  30.  984^  by  753. 
7-  T%  by  f  19.  875  by  33|.  31.  862^  by  183. 
8.  VVby|.  20.  G25by83i.  3S.  731 »  by  56^ 
^.  ibyf.  ^i.  51Gby34f  55.  431^^  by  18|. 

10.  28  by  4f  22.  917  by  43f  34.  983^  by  2 Of 

11.  33  by  3|.  23.  8(14  hy  8G|.  35.   504^  by  3G|. 

12.  G4  by  5^.  21  702  by  30f  ^tf.  583^  hy  43f. 
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Find  (lie  viiliic  of  llic  following  complex  IVacfioiis  :iii«l 
expressions  of  division  : 

Note. — A  Complex  Fraction  is  one  wliose  numerator  is  a  fraction 

.      ,  ,  i      105|     75f     3| 

oif  mixed  number ;  as,  ,-, ,    -— r- ,    -rrr ,    -z-  ■ 
o        la         10        o 

The  expression  ^  indicates  division,  and  is  not  [)ro|,erly  a  fraction. 

A  unit  cannot  Ije  divided  into  5i  equal  parts. 

^'-       9'    35'     36'         ^        iof2i'    5|-3i' 

..      3i.    8|.    1G|  18^21  l^i.    l^i_>^lli 

40'    13  '     :iO  '  ^  '     1<5|  -  15|'     08|  +  IJ  ' 

..      H.    f.    iV  ,,.      175|  -  16|  .    38f  -  30i 

•     T'i'    -3 '     I  ■  ^-     187^  -  186^ '     IGi  +  Sf  • 

103.  To  luultiply  mixed  mimbers  tojifether.* 

Ex.  What  cost  1010^  pounds  of  cotton,  ut  12f  cents  per 
pound  ? 

Instead  of  reducing  the  mixed  numbers  to  im])roper  fractions,  us«' 
the  following  metliods.  The  second  method  (by  aliquot  parts)  is  i)re- 
ferable,  and  is  well  adapted  to  commercial  operations,  in  which  the 
fractions  are  usually  halves,  fourths,  eighths,  etc. 

In  business  transactions,  it  is  customary  to  omit  the  fraction  in  the 
result,  if  it  is  less  than  J,  and  to  add  1  to  the  cents  if  it  is  more  than  i. 
Unless  otherwise  stated,  the  exact  answers  will  be  given  to  exani]>les. 

yraST  OPERATION. 

1010^ 
.12|  Analysis.— Multiply  1016.1  by  the  fraction  §  by 

8  )  30494  multii)lying  by  tlie  numerator  3  and  dividingr  by  the 

"  ~~^     ^  denominator  8  (SO);    then   multiply   1016i   by   the 

3oliV  integer  12  (80),  and  add  the  results. 
12198 

125.79^^ 

*  The  multiplication  of  niixcil  numbers  Is  purposely  put  in  this  connection,  as 
it  appropriately  conies  bore,  a  knowlcd-re  of  division  of  fractions  being  a  prereoui- 
Kite  to  a  fair  uiider«>tanding  of  the  proceiss. 
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5KC0ND  OPERATION. 

•  l'»t  Anakvsis.     H  =  1  +  1.     Multiply   lOIG'   l)y   ',  by 

254J-  dividing  by  4.     Multiply   lOKJi   by   \  by  taking  i  of 

,2*\  2o4i,  the  product  by  j.     Multiply  iU16i   by  13  (80), 

^^^  and  add  the  results. 

125.79W 

EXAMPLES. 

104.  {1.)  {2.) 

IGTSi       1675^  Or,     1675^ 

9i       347f  [i  +  i]  3471 


837|        837|  [prod.  l)y  \\  4  )^%^ 

15079|        4181  [prod,  l.y  {  {\  of  i)J  lo.p,^ 

15917i       l'^3A  1731 

11725  1172/) 

0700  G70U 

5025  5025 


582055^  582055^ 

864|  [i  +  i]           Or,  8G4J 

126|  [i  +  i]  126| 

432|  [prod,  by  i]  8  )  4323f 

108^3^  [prod,  by  \  {\  of  i)]  540^ 

63  [126  X  \]  94i  4)3"*^ 

3H  [126  X  i  (^  of  i)]  r,184' 

5184  10368 
10368 


109408|4 

yMiiltiply  in  like  manner, 

4.     875^  ])y     8^ ;     by  37-| ;  by  -i^. 

6.  737i  by  lOJ  ;     by   12]  ;  l)y  44- 
C.      512J   by      ^^,     by   :>7».  ;  by  64^. 

7.  44!I2  by  V\\  ;     by  W^  ;  by  45|. 


109498^ 
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REVIEW    EXAM  PLES. 

f   105.     1.  Ri'dncf  142  to  its  lowest  terms. 

<^  2.  Reduce  |  to  forty-eighths. 

y'  3.  Reduce  737|  to  an  improi)er  fraction. 

y  4.  Reduce  -~\^-  to  a  mixed  number. 

^5.  Add  17-^,  3;|,  18|,  4!)|,  13|,  and  56^. 

^  6.  From  1728-^  take  805|. 

^  7.  Multiply  I  X  :3i  x  ^^^  x  -j^  x  KJf. 

/  <?.  Multiply  17371  by  175. 

y  9.  Multiply  1737  by  175|. 

/iO.  Divide  1^  by  ^j. 

/i/.  Divide  1730  by  144|. 

/12.  Divide  5779|  Ijy  375f. 

/is.  Divide  13346|  by  7  ;  by  35. 

/^14.  What  is  the  cost  of  1583  lbs.  sugar  @  llf  cts.  per  lb.  ? 

yi5.  Add  I  of  I  of  ^,  I,  13G|,  and  ^J. 

<^26'.  A  merchant  sold  a  quantity  of  goods  for  $7344,  which 
was  f  of  the  cost.     What  was  the  loss  ? 
^17.  Required  the  value  of  3993  pounds  of  sugar  (b  9|  cts. 
per  pound  ? 

f/  IS.  If  I  of  a  ship  is  worth  $43430^,  what  is  the  value  of 
the  whole  ? 
—-m.19.  Bought  47f  yards  of  cloth  at  $4:^  per  yard,  and  paid 
for  it  in  wheat  at  $3|^  per  bushel ;  how  many  bushels  were 
re(iuired  ? 
^  20.  Find  the  value  of  3 Iff  i)ounds  snuff  @  73  cts.  per 
pound. 

U.  The  less  of  two  numbers  is  777|-  and  their  difference 
117f  ;  what  is  the  greater  number? 

22.  A  and  H  together  have  11738;  if  A*s  money  is  eipia! 
to  3  of  B's,  how  much  have  each  ? 

;?J.  A  merchant  havini;  314<iJ  yanls  uf  iloth,  suld  §  nf  it 
at  %\^  a  yard,  and  I  lie  remainder  at  >^'ll  a  yard  :  how  mm  h 
did  he  receive? 
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2Jf.  A  number  being  increased  by  |  of  itself,  the  sum  is 
546;  what  is  the  number? 

25.  A  man  had  %h'i^i)  ;  he  bought  goods  with  |  of  it,  and 
then  lent  \  of  the  balance  to  a  friend  ;  how  much  had  he 
left  ? 

26.  Find  the  selHug  price  of  goods  sold  at  a  profit  of  %lb, 
being  f  of  the  cost. 

27.  A  bought  117f  acres  of  land  at  one  time,  and  8T-|  at 
another;  after  selUng  110|  acres,  how  much  remained  ? 

28.  If  8|  tons  of  coal  cost  ^30|-,  what  will  27^  tons  cost? 
How  many  tons  can  be  bought  for  »127|-  ? 

29.  A  man  paid  .$1145f  for  a  horse  and  carriage.  ^Vhat 
was  the  value  of  each,  the  carriage  being  valued  at  |  as 
much  as  the  horse  ? 

50.  If  f  of  a  farm  is  valued  at  $:i253^,  what  is  the  value 
of  I  of  it  ? 

51.  What  is  the  value  of  'ZiO'Z^  yards  prints  at  7*  cents 
per  yard  ? 

Note. — The  small  figures  represent  fourths  (quarters). 

S?.  What  number  must  be  taken  from  96f,  and  the  re- 
mainder multiplied  by  IGf,  that  the  product  sliall  be  770|^? 

3S.  What  is  the  value  of  164^  yards  muslin  at  b\  cents 
per  yard  ? 

SJf.  If  7  barrels  of  oil  contain  313^  gallons,  how  many 
gallons  will  2f  barrels  contain  ? 

35.  An  executor  collects  *12724.84.  He  pays  out  14096.48 
and  the  residue  he  disburses  to  the  widow  and  her  four 
children  as  follows:  The  widow  receives  a  third  part,  and 
the  remainder  is  divided  equally  among  the  children.  What 
was  the  shm'e  of  each  ? 

36.  What  number  increased  by  |  of  itself  will  lu'odiuo 
2456^  ? 

37.  Find  the  selling  ))rice  of  goods,  bought  at  ^144,  and 
sold  at  J  above  cost. 

3S.  A  invt'sts  \  <»f  his  capital  in  real  esiati-,  and  has  $1725 
remaining  ;   what  is  bis  capital  'i 
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30.  A  mercliant  sold  1^|  yards  of  silk  to  one  customer, 
21|  to  another,  20|  to  aaotlier,  and  28^  to  another;  at  I2| 
per  yard,  how  many  dollars  did  he  receive  ? 

40.  An  army  loses  -^^  of  its  number  in  battle  and  has 
16042  remaining;  liow  many  did  it  originally  contain? 

4i.  What  is  the  cost  of  34  pieces  prints,  containing  1004^ 
yards,  at  5^  cents  per  yard  ? 

4^.  What  is  the  cost  of  12  pieces  prints  containing  48, 
48S  482,  48^  492^  4g3^  48,  493,  492^  4^3^  492,  4^3  yards  re- 
spectively at  4'  cents  per  yard  ? 

43.  A  mercliant  purchased  24  pieces  jirints  containing 
483,  482,  412,  482,  4^3,  47,  49,  492,  5^1,  573,  433,  482,  38. 

482,  482,  482,  473,  482,  48,  51,  48,  44V,  512,  and  48  yards  re- 
spectively ;  what  was  the  cost  at  52  cents  per  yard? 

44'  There  are  5280  feet  in  one  mile,  and  10^  feet  in  one 
rod ;  how  many  rods  in  one  mile  ? 

43.  A  market-Avoman  bought  120  oranges  at  tlie  rate  of  5 
for  2  cents,  and  sold  ^  of  them  at  the  rate  of  3  for  1  cent, 
and  the  remainder  at  the  rate  of  2  for  1  cent.  Did  she  gain 
or  lose,  and  how  much  ? 

46.  What  is  the  duty  on  22375  i)ounds  sugar,  at  2^  cts- 
per  pound  ? 

47.  A  farmer  sold  1270^  bushels  oats  at  44  cts.  per  bushel, 
87Gf|-  bushels  corn  at  52|  cts.,  and  3381|4  bushels  wheat  at 
^1.32  :  how  much  did  he  receive  ? 

48.  How  many  bushels  of  corn  at  54^  cts.  per  bushel  must 
a  farmer  exchange  for  G2  yards  of  sheeting  at  8|  cts.  per 
yard,  and  31  yards  broadcloth  at  §1.75  ])er  yard? 

49.  What  is  the  value  of  45 ^  yards  damask  at  772  cts.  per 
yard  ? 

30.  1^  pounds  of  beef  and  1  j\  ])ounds  of  flour  are 
allowed  to  a  ration  ;  how  mucli  will  (517  rations  cost,  if  the 
price  of  beef  is  11-|  cts.  per  iiouml.  and  of  tlmir  'A\  cts.  ^ur 
pound  ? 

51.  What  is  the  value  of  3fi385  pounds  of  cdni  at  4s3 
cents  per  bushel,  eacli  bushel  conlaiiiiiii:-  5(1  ixmuhIs? 
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100.  A  Decimal  (from  the  Latin  decern,  it-ii)  Fraction 
ij«  u  fraction  wliuse  deiioiniiiator  is  1  followed  by  one  or 
more  cii)hers  ;  as  ^,  ^^,  y^. 

107.  Decimal  fractions  arise  from  dividing  a  unit  into 
10  e([ual  i)arts,  and  then  dividing  these  parts  into  10  other 
etjual  parts,  and  so  on. 

Tlius,  if  a  unit  be  divided  into  10  e<iual  jtarts,  eacli  jiait  is  called  a 
tentli.  If  a  unit  be  divided  into  100  ecjual  llal•t^^,  or  I  tenth  into  10 
equal  parts,  tlie  parts  are  called  hnndredtli.-i.  If  a  unit  be  divided  into 
1000  e(|ual  ])arts,  or  1  liundredth  into  10  eijual  parts,  the  ])arts  are 
called  thoiimndths. 

lOiS.  All  the  I'ules.  prineiples,  operations,  etc.,  of  com- 
mon fractions  may  l)e  ajjplied  to  decimal  fractions.  Since 
decimal  fractions  increase  and  decrease  uniformly  according 
to  the  scale  of  ten,  a  more  simple  notation,  similar  to  that 
of  integers,  has  been  devised  for  them. 

A  hundred  is  written  100;  a  tenth  part  of  a  hundrfd  (ten)  is  writttn 
10,  the  1  being  written  one  place  to  the  right  ;  a  tenth  ])art  of  one  ten 
(one  unit)  is  written  1,  the  1  being  written  one  jjlace  to  the  right ;  in 
like  manner,  a  tenth  i)art  of  one  unit  (one-tenth)  is  written  1,  the  1 
being  written  one  place  to  the  right  ;  the  tenth  part  <»f  one-tenth  (one 
liundredtht  is  written  .01,  the  1  being  written  one  place  to  the  right, 
etc.,  etc. 

Decimal  fractious,  like  integers,  decrease  from  left  to  right  in  a  ten- 
fold ratio,  and  increase  from  right  to  left  in  the  same  ratio. 

JOO.  Ill  the  decimal  notation,  the  numerator  only  is 
written,  the  denominator  l)oing  indicated  l»y  the  |>08ition  of 
a  point  (.)  called  the  ih-rinuil  /ininf.  The  decimal  point 
{separates  the  integral  from  the  fractional  part. 
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110.  The  denomiuat(n'  of  a  tk'ciuial  fraction  i.s  under- 
stood, and  is  1  with  as  many  ciphers  annexed  as  there  are 
tigures  in  the  decimal  ;  thus, 

Form  of  Form  of 

common  fractiou.         decimal  fraction. 

j^    is  written     .7     and  is  read    seven  tenths. 
T[§o    "       "  .08      "         "       eight  hundredth.^. 

yi^4_  "       *'  .016    "         '•       sixteen  thousandtiis. 

Hereafter,  the  fii-st  fonii,  that  of  the  comriKjii  fraction,  will  be  failed 
a  fraction,  and  the  second,  that  of  the  decimal  notation,  a  decimal. 

111.  The  first  phice  to  the  right  of  the  point  is  called 
tenths,  the  second  place  hundredths,  the  third  place  thou- 
sandths, and  so  on. 

112.  The  relation  between  integers  and  decimals  is 
shown  in  the  following 

NuMiiiiATiox  Table. 


73       4     * 

2^3 


3   -i       o  i  a        .   5  f   § 

".   ■  '-i   I    .•   i    I   1   I         .  ^        i   1    I  ^   I 

"IlilliMs  -a -s  1  =  1^11 

2436807593  .  6894605^2 

•S    5    -2    -S    :£    £    £    "S    -n    -S  ■£    •=■    tj    5    •£    £    d    •£    d 

Orders  of  Integers.  Orders  of  Decimals. 

113.  In  the  above  table,  observe  that  the  first  place  to 
the  left  of  units  is  called  tens,  and  the  first  place  to  the 
right,  ti'utlix  :  the  second  place  to  the  left  of  units  is  calL'd 
hundreds,  and  the  second  place  to  the  light,  hu)idredths,  etc. 
Hence  the  number  of  any  order  or  place  of  the  decimiJ. 
counting  from  the  point,  or  from  units'  place,  is  the  same. is 
the  number  of  ciphers  in  the  denominator  of  the  decimal. 
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114:.  A  Complex  Decimal  lias  a  fraction  in  its  right- 
hand  place. 

(1  fi-\ 
77^4 1  is  a  complex  decimal,  and  is  read  16 j  liuudredths, 
100/  * 

the  fraction  not  being  counted  as  a  decimal  place. 

115.  PiuxciPLES. — 1.  AnnexiiKj  ciphers  to  a  decimal 
does  not  alter  its  value. 

Annexing  a  cipher  multiplies  both  the  numerator  and  denominator 
by  10,  and  lience  does  not  alter  the  value  of  the  decimal  (*>*>,  '6). 
Thus,  .7  (■,)  =  .70  (it,)  =  -'00  (^V'„"o)- 

2.  Each  removal  of  tlie  decimal  point  one  place  to  the  right 
'multiplies  the  value  of  the  decimid  by  10. 

Removing  the  point  one  place  to  the  right  does  not  changi*  the 
numera:i)r,  but  divides  the  denominator  by  10,  and  hence  inulti|'lies 
the  value  of  the  decimal  (55,  1).  Thus,.  072  (roffts)  becomes  .72  ( yfj; 
TSJS  —  Turns  ^  *■"• 

3.  Each  removal  of  the  decimal  point  one  place  to  the  left 
divides  the  value  of  the  decimal  hij  10. 

Removing  the  point  one  jilace  to  the  left  does  not  change  the  nu- 
merator, but  multiplies  the  denominator  by  10,  and  hence  dindes  the 
value  of  the  fraction   by  10  {~y5,  2).     Thus,  .72  (fjfj)  becomes  .072 

I     It     \.        72       —      73    _^10 

Numeration     of     Decimals. 

116.  Rule. —  Brad  the  decimal  as  if  it  ivrrr  an 
integer,  and  give  it  the  name  of  its  right-lidiid 
order. 

EXERCISES. 

117.  Write  in  words,  or  road  orally  the  following  nnrn- 
IxTs : 

/.     .0.  7.  .1007.  IS.  3000.0045. 

2.     .008.  8.  17.6.  U.  .304.'). 

.7.     .27.  9.  8.029.  15.  375.1 8f 

J,.     .0375.  10.  24.000488.  16.  in.0033f 

r>.     .0108.  11.  400.000088.  17.  0.148|. 

'75.  12,  76.7071.  18.  648.6f. 


i^nt 
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Notation     of     Decimals. 

118.  Write  in  the  form  of  ti  decimal,  sixty-four  tiiou- 
sandths. 

Analysis. — Since  there  are  only  two  figures  in  the  uuiuerator  64, 
and  the  right  hand  figure  of  the  decimal  must  occupy  the  third  decimal 
place  to  express  iliousan  Iths,  it  is  u.cx'ssiirv  to  prefix  a  cipher  to  bring 
the  right-hand  figure  into  its  proper  place.  Therefore  write  point, 
naught,  nix,  four  (^.064)  in  the  order  named. 

1  ll>.  Rule. — Frep^x  the  decinial  /joint,  and  deoiintiL 
clpJoers  if  necessdvy,  to  the  numerator  written  as  an 
integer,  so  that  the  right-liand  fiiiare  will  occupy  the 
order  named. 

Note. — Before  writing,  determine  mentally  the  place  of  the  right- 
hand  figure  and  tlie  number  of  ciplitTs  required.  Write  in  all  cases 
from  left  to  right. 

EX  ERC ISES. 

VZO.  1.  What  is  the  name  of  the  third  decimal  order  ? 
The  sixth  ?     The  first  'i    The  fourth  ? 

2.  How  many  decimtd  places  ;ire  required  t()e.\j)re.ss  hun- 
dredths? Millionth.s?  Ten-tliousandths?  Tentii.-^)'  Ihm- 
dred-millionths? 

'/.  How  many  ciphers  must  l)e  written  after  the  deeinr.il 
point  in  Avriting  375  millionths  ?  '11  hundredths;''  8?o 
thousandths?     446  tcu-millionths?     37  ten-tliousandths*:' 

.',.  Write  the  following  jis  decimals,  so  that  the  decimal 
points  stand  in  tlie  same  vertical  line:  8  tenths  :  l(i  hun- 
dredths :  IT">  thousandths:  1S04  millionths:  .*)(!  ten-thou- 
sandths; 3004  ten-niillionths  ;  17'<J8  ten-thousandths. 

NoTio. — In  tiie  followin  ;  exercises,  the  comma  is  used  to  sejtarate 
the  integral  and  (iccinial  pans. 

G.   Seventeen,  and  seventy-live  hundredths. 

6.  Twenty-six,  and  l\venty--ix  thousandths. 

7.  Two  hundred  ;ind  rnrly--i\  len-tnillitmths. 

8.  Two  huiulred.  autl  forlv-six  ten-niiilionths. 


68  Z>  E  C 1 M  A  LS. 

0.  Three  hundred  and  seventy-live,  and  eighteen  hundred 
thousandths. 

10.  Eight  thousand,  au'l  >i\ty-tive  ifn-tli<nisandths. 

11.  Eight  thousand  and  sixty-tivc  teu-rhousandths. 

*'^'    iV'  TOO'    ^-'To'  '^^'^irffo'  TO 0011- 

IJ.     IOtVo,   rJrfloJ  3i5T^o'  To'oVn-    l',ro^»*o- 

14.    '^'^Tooo'  3'TW'  '^'''ToooSo'  ■^■'loo'o'o-  Too  007* 

13.  irO^rHIB^-  K^OOOto^^^o'  3«Tf 0,  tVoWo- 

Reduction. 

131.  To  ihmIikm'  ;i  IVactiou  to  a  (h'ciiaal. 

Ex.     l\e<hice  j  Id  a  decimal. 

OPERATION. 

I  \  o  00  Analysis.     •,'  equals  ',  of  3  \inits.     ;'>  units  *H|ual  ;l(M} 
hundredths.     1  of  300  lumdredtlis  ('(luals  T.')  liuudiodths. 

.75 

l5J*i.  Rile.  —  iiinr.v  decinid/  ciplirrs  In  Ihr  nii- 
mernior,  and  divide  //y  the  dcnoni.iinitoi-.  /foiuHiiiJ 
off'  as  DiauT/  deciDKil  places  in  the  qiwtieut  as  there 
are  ciphers  annexed. 

VZW.  A  fraction  in  its  lowest  terms  can  be  ledueed  to  a 
pure  decimal  only  when  its  denominator  contains  no  prime 
factors  but  2  and  0.  If  the  denominatur  or  divisor  contain 
any  i)rirae  factor  other  than  'I  ami  5,  the  division  will  not 
end.  The  decimals  (hus  produced  are  called  Interminate 
or  Repeating  Decimals,  and  the  liguns  rcpcati-d. 
Repetends. 

When  a  fractiou  is  in  its  h>we8t  terms,  its  numerator  and  denomina- 
tor have  no  common  factoi-s  (r>l)).  Annexing  ciphers  to  the  numera- 
tor introduces  tlie  factors  2  and  5  only  ;  hence,  if  th<'  denominator  is  an 
exact  divisor  of  the  iiuuH'ratnr  witli  the  ciphers  annexed,  it  must  con- 
taiu  these  prium  fuctoi-s  and  none  others. 
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EXAMPLES. 
^  l!!i4.  Keduce  to  equivitleiit  decimals  : 

i.  -h  h>  |.  7.  H-  10.  ^^.  IS,   lOf. 

2.  \.  5.  j\.  8.  |.  11.  -f.  24.   ^ril 

3.  f  ^.  If.  9.  f.  i^.  f  iJ.  :5(ii^ 

135.  To  reduce  a  decimal  to  a  fraction. 

Ex.     Reduce  .07o  to  an  equivalent  fraction. 

Analysis. — A  decimal   is  changed   to  a 
OPERATION.  fraction    by   writing   its    denominator,    and 

.075  =  xMf  ^  T»        omitting    the    decimal    point    and    prefixed 
ciphers.    TTOTi  =  r»(«l)- 

Ex.     Change  .83-J  to  a  simple  fraction. 

OPERATION.  Analysis.  —  Hedmc 

.8:34  =  --^  —   ,-   -X  -       ,   =  4fro-  =  f        thecomi.lex  tract  on  , 

^      100       100  X  ;5  '^  1»«> 

to  a  simple  traction  by 
multiplying  both  terms  by  the  denominator  3.     (iSS,  3.) 

120.  Rile.  —  Omit  the  decimal  point,  siippJi/  the 
proper  <Jr nominator,  and  reduce  the  fraction  f(t  its 
lowest  terms. 

EXAMPLES. 
IST.  Reduce  to  equivalent  fi-uctions  : 


1. 

.35. 

8. 

.128. 

15. 

.33^. 

22. 

.44f 

2. 

.75 

0. 

.00144. 

16. 

.41f 

23. 

.14285  ;i. 

S. 

.375. 

10. 

.512. 

17. 

.06t;f 

H- 

.0833^. 

-{. 

.625. 

11. 

.5625. 

18. 

.37i. 

2.-K 

28.037:). 

5. 

.875. 

12. 

.1875. 

19. 

.104f 

20. 

107.ir.(ii|. 

6. 

.125. 

13. 

.12|. 

20. 

.007f 

27. 

175.00(1. 

7. 

.016. 

u. 

.lOf. 

11. 

.00534. 

28. 

6.0175. 

70 
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Addition. 


128.  Since  decimals,  like  integers,  increase  and  decrease 
uniformly  according  to  a  scale  of  ten,  with  the  exception  of 
placing  the  decimal  point  in  the  result  ^usually  called  point- 
ing off),  they  may  be  added,  subtracted,  nudtiplied,  and 
divided  in  the  same  manner  as  integers. 

Ex.  What  is  the  sum  of  28.7,  175.28,  .037,  25.0045,  and 
4.08? 


OPERATION 

28.7 
175.28 


^ 


Analysis. — Write  the  niuvbere  so  that  units  of  the 
same  order  stand  in  the  same  column. 

If  tbe  decimal   points  are  in  the  same  vertical  line, 

•^^  i  tenths    will   necessjxrily    be    under    tenths,    hundredths 

25.0045       under  liundredths.  etc.     Add  as  in   integers,  and  place 

4.08  the  point  in  the  result  directly  mider  the  points  of  the 

2"33T01^     °'^•"'^'''• 

Ex.     Add  .6,  ..37f,  10.048^,  8.12344,  and  24.125. 

Analysts.  —  Reduce  the  complex 
decimals  as  far  as  the  decimal  places 
extend  in  tiie  other  n umbers.  Since 
the  fractions  now  express  j)ar*s  of  the 
same  fractional  unit,  they  may  be  added. 

In  practice,  tin*  fractions  may  be  re- 
jected if  the  decimals  are  carried  one 
49.2742i-f-  place,  at  least,  farther  than  accuracy  is 
required. 

129.  Rule. —  IJ^z-itr  the  luunhcrs  so  that  their  dcvi- 
mrtl  pniiit.'i  (ire  in,  the-  same  vef-'tiraJ  tine.  .Jddas  />* 
integers .  and  place  the  deeiinal  point  in,  the  result 
directly  under  the  j)oints  in  the  n ambers  added.      ■ 

EXAMPLES. 

130.  1.  Add  ninety-seven  hundredths  :  three  hundred 
and  forty-seven  thousandths  :  sixteen,  and  .seventy-five 
hundred-thousandths;  four  hundred  and  seventy-five,  and 
two  thousand  and  thirtv-scven  niillionths. 


OPERATION. 

.G 

= 

•  G 

.3Tf 

=: 

.3775 

16.048^ 

= 

16.0483^ 

8.12344 

= 

8.12.344 

24.125 

z= 

24.125 
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,^.  Add  seventy-five,  and  eight  hundredths ;  eighteen  thou- 
sandths; ninety-six,  and  eigl'ty-four  hundredths  ;  four,  and 
four  tenths  ;  and  eight  hundred  and  seven  ten-mi lUonths. 

3.  Add  four,  and  eighty-one  thousandths  ;  thirty-seven, 
and  tu'o  hundred  and  one  ten-thousandths,  seven  thousand 
and  eight  hurrdred-thousandths ;  seven  thousand,  and  eight 
lumdred-thousandths;  nineteen  hundredths;  sixty-four, 
and  nine  tenths;  and  lifty-six,  and  fifty-four  thousandths. 

Jf.  What  is  the  sum  of  18  hundredths;  716  hundred- 
thousandths ;  6342  millionths;  11507  ten-millionths  ;  625 
ten-thousandths;  99  hundredtiis  ;  and  512  thousandtlis ? 

5.  Add  81.86;  12.593;  4.004;  18.00129;  .443 ;  400.043; 
.12875  ;  175.00175  ;  17.3008  ;  9000.0016  ;  and  .9016. 

6.  Required,  the  sum  of  99  ten-thousandths ;  157^  thou- 
sandths ;  7891  million rhs;  6  tenths;  18|  hundredths;  1728 
ten-millionths  ;  and  88  hundredths. 

7.  What  is  the  sum  of  ^12.37^;  *144.18f;  $6.62^; 
$175.06^  ;  $40.17| ;  and  >;398  ? 

8.  Add.20i;  4.18|;  .0017^;  .00864^;  .04f;  17.387-J  ; 
and  .0102075. 

Subtraction. 

loi.     Ex.   From  12.75  subtract  8.125. 

oPEBATioN.         Analysis. — Write  the  subtrahend  under  the  minuend 
12.75         so  that  units  of  tlio  same  order  stand  in  the  same  column. 
8.125       Subtract  as  in  integers,  and  place  the  point  in  the  result 
.  p.-jp,       directly  under  flie  points  of  the  numbers. 

If,  as  in  this  examph-,  the  minuend  has  not  as  many 
decimal  places  as  t'le  snl)trahen(l,  siipi)Ose  decimal  ciphers  to  be  an- 
nexed until  tlie  rigiit  luunl  (ijuruit'S  ar.'  of  the  same  order.     ( 1  l^i.) 
Reduce  comi)lox  decimals  as  in  addition.     ( 1  28.) 

132.  Iii'LE. —  Write  the  numbers  so  that  their  deci- 
mal points  are  in  the  same  rertieaJ  line.  Siihtj'act 
as  in  integers,  and  place  the  point  in  the  remainder 
directly  under  the  poifits  in  tJte  minuend  and  sub- 
trahend. 


^. 

8.3644  and  7.8996. 

10. 

5. 

17.4586  and  .785. 

11. 

0. 

I.OIOIOI  and  .999999. 

12. 

1  . 

1173.46  and  |;87.29. 

1-i. 

8. 

3  and  .873845. 

n. 

9. 

17.24|and  18.973:J:. 

15. 

73  DECIMALS. 

EXAM  P  LES. 

133.     1.   From  four,  and  sixty-five  thousandths,  subtract 
eight  hundred  and  lorty -seven  ten-thousandths. 

2.  From     twenty-seven     liundredths    take    twenty-nine 
hundred-thousandths. 

3.  From  nine  thousand,  and  thirty-four  ten-thousandths, 
subtract  nine  thousand  and  thirty-four  ten-thousandths. 

Find  the  difference  between 

^510.60  and  8389. 45f 
§1728  and  >'.06f 
ir.864|  and  16.94. 
144.431  and  113.3875. 
54.37|  and  .98|. 
117.481  and  49.43f 


M  ULTIPLICATION. 

134.  Ex.   Multiply  .144  by  .U. 

OPERATION.  Analysis. — For    conv<-nienc(',   write   the   riglil-hami 

144       figures  of  the  factors  in  llie  .same  vertical  line. 

J2  .144  X  .12  =  ,'oVo  X  A'ff  ^-  I'i/.n.'r,-     Multiply  the  lui- 

~  ^jjQ  raerators  of  the  two  factors  for  the  numerator  of  the 
product,  as  in  nuiltipiicati(ju  of  fractions.  In  the  above 
multiplication  of  fractions,  it  will  be  observed  tliat  the  nuniber  of 
ciphers  in  the  denominator  of  tlie  product  equals  tiie  sum  of  the 
nii)liers  in  the  denominators  of  the  two  factors.  Since  each  ciplier 
represents  a  decimal  place,  the  product  should  have  as  many  decimal 
places  as  both  factors.  If  the  number  of  figures  in  tlie  product  is  less 
than  the  number  of  decimal  places  in  the  two  factors,  sii|)ply  the 
deficiency  1  y  ])refixing  ciphers. 

135.  Rule. — MnlHphf  (m  in  /nfrgr/s,  (uul  from  the 
ri(>ht  point  off  as  Diamj  deciinnl  phtcvK  in  the  produ.r.f 
as  thrrr  arc  d primal  pin rr ft  in  the  tiro  factors. 

Note.— To  multiply  a  decimal  by  10,  100,  1000,  etc.,  remove  the 
decimal  point  as  many  ])lace8  to  the  right  as  there  are  cipiiers  in  the 
multiplier,  annexing  ciphers  to  the  multiplicand,  if  necessary. 
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EXAMPLES. 

136.  J.  Multiply  three  hundred  and  forty-four  ten- 
thousandths  by  twelve  thousandths. 

2.  ^[ultiply  one  hundred  and  ninety-two  thousandths  hy 
four,  and  nineteen  hundredths. 

3.  Wliat  is  sixteen  hundredths  of  six  hundred  and  tliirty- 
two  millionths? 

4.  What  is  five  hundredths  of  $86432?   Of  3645.75  francs  ? 

5.  What  is  .058^  of  784.65  ?     Of  943.25  ? 

6.  What  is  .99  x  1 .106  x  .25  ?    4. 105  x .  625  x  .512  ? 

Multiply  Multiply 

7.  8.716  by  .39  ;  by  .047.         12.  17.28  by  .016| ;  by  2.55f 

8.  .00865  by  .i}2o  ;  by  97.75.  13.  64.32^  by  1.44| ;  by  .06i. 

9.  .0012_8  by  8756.8  ;  by  7.865.24-  86.75  by  1.33| ;  by  5.76f 

10.  387.2*5  by  .0147^;  by  .087f  iJ.  5.78  by  .0885  ;  by'.eof. 

11.  58.025  by  .488f  ;  by  .375.  16.  237.5  by  .345^  ;  by  4.4(i8A. 

17.  Multiply  .01837  by  1000;  .00145  by  100000 ;  .(i8T4 
by  100  ;  5.375  by  10  ;  17.056  by  10000.  What  is  the  sum 
of  the  products  ? 

Division. 

137.  Ex.  Divide  .01728  by  1.44. 

OPERATION.  Anai-ysis. — Dividing  as  in  intejfers,  with- 

1.44  )  .01728  (   .012       nut  referencp  to  the  decimal  points  nnd  pvr 

144  fixed  cipliers,  the  (luotient  is  12.     Since  tin- 

ooa  dividend  is  the  product  of  the  divisor  and 

(luotient,  it  must  contain  as  many  dfcimal 

~2._  jilaces  as  both  of  them 

0  Hence  the  number  of  t'ecimal  places  in 

the  quotient  must  eqmd  the  number  in  tl;e 
'ffvidend  less  the  miml)ev  in  the  divisor. 

1',  as  in  this  example,  the  number  of  fiiriin's  in  tlie  quotient  is  less 
♦Inn  the  number  (f  decimal  |)lac('s  to  b,-  pointed  off,  supply  the  defi- 
ciency by  prefixiuj?  cipliers. 
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138.  KuLE. —  Divide  as  in  infro'cj's,  and  point  off 
froDi  fhf  rigJit  of  thr  (/notient  as  many  decimal 
places  (t.s  the  nuinher  in  the  dividend  exceed  those 
in  the  divisor 

Notes. — 1.  If  the  divisor  contains  more  decimal  places  than  the 
dividend,  before  dividing  make  them  equal  by  annexing  ciphers  to  the 
dividend.  If  necessary  to  continue  the  division,  more  cipheis  may  be 
added. 

2.  If,  after  dividing  all  the  figures  of  the  dividend,  there  is  a  remain- 
der, tlie  division  may  be  continued  by  annexing  ciphers  ( 1  !.■>).  The 
ciphers  thus  annexed  must  be  regarded  as  decimal  places  of  the 
dividend. 

3.  To  divide  a  decimal  by  10,  100,  1000,  etc.,  remove  the  decimal 
point  as  many  places  to  the  left  as  there  are  ciphers  in  the  divisor, 
prefixing  ciphers  to  the  dividend,  if  necessary. 

EXAMPLES. 

139.  1.  Divide  three  thousand  four  hundred  5nd  fifty- 
six  hundred-thou.sandtlis  by  seventy-two  hundredths. 

^.  Divide  six,  and  twenty-five  hundredths  by  twenty-five 
thousandths. 

Divide  Divide 

3.  35.88  by  .345  ;  by  4.16.     8.  .0G48  by  .00425  ;  by  .0288. 
^.   .89958  by  .47  ;  by  .319.     9.  .31752  by  .048  ;  by  .00384. 

5.  12.G  by  14.4  ;  by  .125.     10.  .1898  by  .33J  ;  by  .0048f 

6.  9G.3  by  .20  ;  by  .25.         11.  85.2451  by  4.5Gf  ;  by  8.2?^. 

7.  5.27  by  1.24  ;  by  .85.  12.  45.3G7  by  .01  G§  ;  by  l.OSoJ. 
IS,  Di.  ide  17.28  by  .20;  by  .25  ;  by  .33^ ;  by  .125 ;  by  .GOf. 
U.  321  is  .178^  of  what  number  ? 

1').  18G  is  five  liiindredths  of  what  number  ? 

Vj.   What  must  37.375  be  multiplied  l)y  to  produce  448.5  ? 

77.   What  must  631.25  be  divided  by  to  produce  250? 

18.  Divide  17G.824  l>y  100  ;  876.35  by  1000  ;  17380.5  by 
lOOOO  ;  288G.57  by  10  ;  375  by  1000000.  Find  the  sum  of 
♦^^he  quotients. 

19.  *12.52  is  how  many  hundredths  <>!'  «:)75.G0? 

20.  *273.G0  is  how  many  thousamlths  of  $1728? 
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REVIEW     EXAMPLES. 

140.     L  Add   16  Iiundredths,  137  millionths,  48  ten- 
thousandths,  and  ;i01G  ten-millionths. 

3.  Add  16.07,  240.127|,  6.04|,  27.1234. 

3.  Reduce  Jf  to  a  decimal. 

4.  Reduce  .083^  to  a  fraction. 

5.  From  175  take  16.083f 

6.  From  375.1 6f  take  198.888f. 

7.  Change  .8375  to  a  fraction. 

8.  Multiply  117.084  by  7.37f. 

9.  Divide  43.75  by  .0125. 
10.  Divide  .06|  by  1.66f. 

Jl.  1.75  is  I  of  what  number? 

12.  What  is  f  of  #175.75  ? 

13.  What  is  .33  of  187.5  ? 

14.  What  is  .33^  times  1728  ? 

iJ.  $86.40  is  how  many  hundredths  of  $2592  ? 

16.  16.56  is  .05  of  what  number  ? 

17.  What  will  17280  bricks  cost  at  1(3.25  per  M.? 

15.  If  278  barrels  of  pork  cost  14378.50,  what  is  the  cost 
of  100  barrels  ? 

19.  If  31^  bushels  of  corn  cost  $17.50,  how  many  bushels 
can  be  bought  for  $616  ? 

:?0.   What  cost  12456  feet  of  plank  at  18.75  per  M.  ? 

21.  What  is  the  value  of  5  bbls.  sugar,  containing  312, 
304,  301,  305,  304  pounds  respectively,  at  9|  cents  ])er 
l)ound  ? 

22.  A  miller  wishes  to  purchase  an  equal  (plant ity  of 
wheat,  corn,  and  rye ;  he  pays  for  wheat,  $2.22i  a  bushel  : 
for  corn,  98^  cents  a  bushel  ;  and  for  rye  $1.16|  a  buslu'l. 
How  many  bushels  of  each  can  he  l)uy  for  $02776.50? 

23.  A  merchant  paid  for  merchandise  during  the  year 
$137618.75,  and  sold  merchandise  to  the  amount  of 
1146347.87.  What  was  the  gain,  if  the  net  market  value  of 
the  merchandise  romainin<r  unsoUi  was  $24378  ^ 


1!&  DECIMALS. 

2^.  A  qnartormastor  lias  $8o-i5  on  hand,  and  receives 
$4370.62  from  rncli  of  .six  sales  of  properly  ;  hf  turns  over 
io  quartermaster  A  $2875.38,  and  jiays  1120  for  corn.  V\y)\\ 
being  relieved  frotn  duty,  he  turns  over  to  (luarterinaster  B 
one-third  of  the  residue,  and  divides  the  remainder  e(|ually 
among  three  others,  0,  D,  and  E.  What  was  paid  over  to 
each  ? 

25.  Merchandise  on  hand,  Jan.  1,  1879,  ^46312.85  ;  mer- 
chandise sold  during  the  year,  $317829.32  ;  merchandise 
jiurchased  in  the  same  time,  6301449.72  ;  merchandise  on 
iiand.  Dec.  31,  1879,  IG1378.12.  AVhat  was  the  net  gain  or 
loss? 

26.  A  farmer  sold  land  for  $22.50  an  acre,  as  follows  :  to 
A,  98f  acres  ;  to  B,  |  of  the  number  sold  to  A ;  and  to  C,  I 
tlie  number  sold  to  A  and  B  both.  How  much  land  was 
s  )ld,  how  much  did  B  and  C  each  receive,  and  wliat  was  the 
amount  realized  ? 

27.  At  $28.75  |)er  thousand,  how  many  feet  of  lumber 
sliould  be  given  for  281G  pounds  of  sugarat  7fVcts.  ])er])()Uiui;-' 

2S.  Ml-.  A  offered  to  sell  his  horse  for  -^^  more  than  it  cost 
him,  but  afterward  sold  it  for  $504,  which  was  -/„-  less  than 
his  first  asking  price.     IIoav  much  did  his  horse  cost  him  ? 

20.  A  man  bequeaths  \  of  his  i)roperty  to  his  wife,  |  to 
his  son,  ^  to  his  daughter,  and  the  remaindt-r,  which  is 
$:Ui375,  to  charitable  institutions.  AVhat  is  the  amount 
bequeathed  to  each,  and  the  total  amount? 

■iO.  If  a  per.son  traveling  3J  miles  per  hour  completes  a 
joui-ncy  in  Kt-l-  hours,  what  time  would  it  re(|uin'  if  he  trav- 
eled A\  miles  ])er  hour? 

•//.  B  after  spending  \  of  all  his  money,  and  J  of  tlu' 
remainder,  liad  $177.50  remaining;  how  much  had  lu'  at 
first  ? 

•12.  A  merchant  bought  100  yards  of  cloth  at  $3.(121  l»ci- 
yard,  and  87J-  yards  at  $4.12^  per  yard.  At  what  average 
price  per  yard  should  he  sell  the  whole,  to  realize  a  profit 
e([ual  to  \  of  the  cost  ? 


DENOMINATE     NUMBERS. 


Definitions. 

141.  A  Denominate  Number  is  :i  cuucivle  nuinlxi 
(7),  iiiid  may  be  either  siinple  or  compound. 

142.  A  Simple  Denominate  Number  refers  to  unit  ^ 
of  tlie  same  name  and  value;  as  i  inelies.  4  pounds. 

14;i.  A  Compound  Denominate  Number  refers  to 
units  of  different  names,  but  of  tiie  same  nature  ;  as  3  feet 

0  inches,  4  [)ounds  8  ounces. 

14-4.  Denominate  numbers  are  used  to  express  divisions 
of  time,  weigiits,  measures,  and  moneys  of  different  coun- 
tries. 

145.  The  scale  of  integers  and  decimals  is  uniform  ;  that 
of  most  denominate  numbers  is  varying. 

The  moneys  of  th-s  United  States,  Canada,  France,  Italy,  Spain, 
Germany,  Norway  and  Sweden,  Denmark,  Brazil,  Japan,  and  of  some 

1  th<  r  countries,  and  the  metric  system  of  weights  and  measures,  have 
a  uniform  dtcimal  scale. 

Divisions    of    Time. 

14<>.  The  natural  divisions  of  time  are  the  year  and  thi' 
day,  the  other  divisions  being  artitieial.  The  year  is  the 
time  in  which  tlie  earth  makes  one  revolution  around  the 
sun.  The  day  is  the  time  in  vvliich  the  earlli  makes  one 
revolution  on  its  axis. 
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147.  The  Solar  Day  is  tlie  interval  between  two  con- 
becutive  returns  of  the  sun  to  tlie  meridian.  On  account 
of  the  varying  motion  of  the  earth  around  the  sun,  the 
sohir  days  are  of  unequal  length.  For  civil  i)urposes  in 
measuring  time  the  average  of  all  the  days  in  the  year  is 
taken  as  the  unit. 


Table. 

60  Seconds  {sec.)           =  1  Minute min. 

60  Minutes                     =  1  Hour hr. 

24  Hours                       =  1  Day da. 

7  Days                        =  1  Week wk 

365  Days,  '\ 

5^  Weeks,  1  day,  or  >■  =  1  Common  Year    ...  yr. 

12  Calendar  Months.  ) 

3G6  Days                          =  1  Leap  Year      ....  yr. 

100  Years                     .     =  1  Century C. 

Note. — In  many  business  transactions  tlie  year  is  regarded  as  360 
days,  or  12  months  of  30  days  each. 


148.  The  Calendar  Months  with  the  number  of  days 
they  contain  are  as  follows  : 


Season.  Days. 

(1.  January  (Jan.)  81 
Winter,  -jg.  February  (Feb.)  28 

(  "  in  leap  year  29 

/3.  March  (Mar.)  31 
Spkino.    -j^  ApriKApr.)  30 

(5.  May  31 


Sca.-;on. 


SCMMEIi.  - 


ArTUMN. 


Days. 

G.  Juno  30 

7.  July  3i 

S.  .August  (Aug.)  31 
9.  yeptember(Sep.)30 
10.  October  (Oct.)     31 


(  11.  N()veniber(Xov.)30 
Winter.     1 2.  December  ( l>ec. )  31 


149.  The  Solar  Year  is  ilie  time  Itcfwcon  two  consecu- 
tive returns  of  the  sun  to  the  vernal  ciniino.x.  Its  exact 
length  is  156.")  ihi.  h  hr.  4S  ;///,/.  ■^0  srr.  in  mean  solar  time. 
For  civil  |iiiri»(>,>ifs,  the  year  (.-(UL-ists  of  365  or  366  days. 


LINEAR      MEASURE.  1 'J 

In  the  calendar  established  by  Julius  Csesar,  B.  c.  46,  and  tlience 
called  the  Julian  calendar,  three  successive  years  were  made  to  con- 
sist of  305  days  each  ;  and  tlie  fourth,  of  806  days.  According  to  the 
Julian  calendar,  the  average  length  of  the  year  was  335}  days,  thus 
making  an  error  of  11  miu.  10  sec.  each  year;  which  in  400  years 
would  amount  to  73  hours,  or  about  3  days.  In  the  sixteenth  century, 
in  consequence  of  the  excess  of  the  Julian  year  above  the  true  solar 
year,  the  error  in  the  calendar  was  10  dnys.  To  correct  the  calendar, 
and  *o  prevent  any  error  in  the  future.  Pope  Gregory  XIII.  decreed 
that  10  days  should  be  omitted  in  the  month  of  October,  1582,  and 
that  all  centennial  years  not  divisible  by  400  should  be  common  years. 
Thus,  the  years  1700,  1800,  and  1000,  which  according  to  the  Julian 
calendar  would  be  leap  years,  would  according  to  the  reformed  cal- 
endar be  common  years.  This  calendar  is  sometimes  called  the  Gre- 
gorian calendar.  It  is  now  used  in  all  civilized  countries  except 
F_"ssia. 

The  Julian  and  Gregorian  calendars  are  also  designated  by  the 
terms  Old  Style  and  New  Style.  In  consequence  of  the  years  1700  and 
1800  bein<j  common  years  by  the  Gregorian  calendar,  the  diflTerence 
between  the  two  styles  is  now  13  days.  Thus,  when  it  is  July  4  in 
Russia,  it  is  July  16  in  other  countries. 

150.  EuLE  FOR  Leap  Ye.vks. — Jll  years  divisible 
hij  J^.,  except  centennial  yeofs,  are  leap  years.  Ail 
centennial  years  divisible  by  Jf^JO  are  leap  years. 

Linear    Measure. 

151.  Linear  or  Long  Measure  is  used  in  nicjisuring 
distances,  also  the  length,  breadth,  and  height  of  bodies,  or 
tneir  linear  dimensions. 

In  measuring  length,  the  yard  derived  from  the  standard  yard  of 
England  is  the  standard  unit,  the  yards  of  th(>  United  States  and  Eng- 
land being  identical.  Theoretically,  the  yard  is  equal  to  iSll"!]'fl"  of  the 
length  of  a  pendulum  that  vibrates  seconds  in  a  vacuum,  iit  the  level 
or  the  sea  in  the  latitude  of  Loudon  ;  that  is,  a  pendulum  that  vibrattb 
seconds  under  the  above  conditions  is  39.1393  inches  in  lengtli.  The 
standard  yard  is,  in  fact,  the  distance  between  two  points  on  a  brass 
bar,  preserved  at  Washington,  the  distance  to  be  taken  when  the  bar 
is  at  a  temperature  of  [Vi,  Falirenheii.  This  l>ar  was  obtained  from 
England  in  18:37. 
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Table. 

mi.  fur.  rd.       yd.          ft.             in. 

IS   Inches  (in)  =  1  Foot  .     .  ft. 

l-«-:}20^1T60  =dM80  =63360 

3    Feet              =  1  Yard  .     .  yd. 

1=  40^  220  =   660  r=  71(20 

5J  Yards           =  1  Rod   .     .  vd. 

1=      5|=     I6i=     198 

40    Rods             :=  \  Furlong/Mr. 

1'=      3=      36 

8   Furlougs     =  1  Mile  .    .  mi. 

1  =       12 

Notes. — 1.   The  inch  is  usual 

ly   divided   into  halves,   quarters, 

eighths,  and  sixteentlis. 

2.  The  foot  and  inth  are  divided  by  civil  engineers  and  others  into 
tentlis,  hundredths,  thousandths,  etc, 

3.  In  measuring  cloth,  rib'.jon,  and  other  goods  sold  by  tli<*  yard, 
the  yard  is  divided  into  halves,  quarters,  eightlis,  and  sixteenths. 

4.  At  the  U.  S.  Custom  Houses  the  yard  is  divided  into  tcntlis  and 
hundredths. 

5.  The  mile  (5 ^8)  /n  of  the  above  table  is  th.-  legal  mile  of  the 
rnited  States  and  England,  and  hence  it  is  sometm.is  called  the 
.statute  mile. 

l.l'i.  Otlier  i.;enG.Tninations. — The  following  denom- 
imiiious  arc  ;ils(»  used  : 

1  Size  =  :\  Inch.     Used  by  shoemakers 

1  Hand  =  4  Inches      Used  in  measuring   the  height  ol 

horses. 
1  Fathom  =  6  Feet.     Used  in  measuring  di' .ihs  at  sea. 

1  Cable-length  =  120  Fathoms,  or  240  yards. 

1  Geographic  Mile  =  1.15  f  Statute  Miles      Used  in  measuring  dis- 
tances at  sea. 
1  Knot  =  1  Geographic  Mile.     Used  in  determining  tin- 

speed  of  vess(ds. 
(10  (Jeo.  Miles,  or  )     _  1   rj  jof   latitude  on   a   meridian,  «.r  of 

60.16  Stat.  Miles  \    ~         ^S^^^-  llongitude  on  the  equator. 
'.{60  Degrees  =  the  ("ire  luiiference  of  the  Karth. 


Surveyors'     Linear     Measure. 

\r>'.i.  Surveyors'  Linear  Measure  is  used  in  imasiir- 
ing  lands,  loads,  do. 

The  unit  of  this  meiisiire  is  a  chain,  4  rods  or  66  feet  in  length. 
«alled  (iuniers  Chain.  Ii  is  divid>(l  into  100  parts  called  W/i/.v,  eacu 
link  being  102  inches  in  length. 
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lOn  Links  (i)  =  i  Chain  .     .     ch. 
•iO  t'hain.s       =  1  Mile      .     .    mi. 


Table. 

mi.     ch.         Jl.  I.  in. 

1  =  80  =  r}2m  -  boou  =  esaeo 

1  =      Gl3  ^    100  =      792 
.60  =        1  =     7.92 
Notes. —  I.   Links  are  written  (Icciiuallv  :i.s  iinndrcdtlis  of  a  cliaiu. 
2.    1  rod    -  2.5  links. 

;3.   Engineers  for  railroad  and  other  purpo.ses  use  a  cliain  or  tape 
100  feet  long,  the  feet  being  divided  into  tenths. 


Square     Measure. 

154.  Square  Measure  is  used  iu  measuring  surfaces. 

The  unit  of  square  measure  is  a  square  bounded  by  lines  of  some 
.•vnovvn  length.  Thus,  a  square  inch  is  a  s(iuare  whose  sides  are  one 
inch  long  ;  a  scjuare  foot,  a  square  whoso  sides  are  one  foot  long  ;  ere. 


Table. 
144:    Square  Inches  (.svy.  in.)  =  1  Square  Foot 


9    Scjuare  Feet 
'.)0\  Square  Yards 
IGU    Square  Rods 

Note. — 1  Rood  =  40  sq.  rds. 
sroue  out  of  use. 


=  1  Square  Yaid 
=:  I  Square  Kod 
=  1  Acre     .     . 


sq.  ft. 
sq.  yd. 
sq.  rcl. 
A. 


\  A.      The   rood   hsis   practically 


4  feet. 


155.  The  Area  of  a  surface  is  an  expression  for  that 
surface  in  tt'rius  of  square  units. 

In  the  diagram  each  small  sijuare 
represents  a  square  foot.  Since  tliere 
are  3  rows,  and  4  square  feet  in  each 
row,  there  are  3  times  4  square  feet, 
or  12  square  feet,  in  the  rectangle. 
Hence,  the  are<t  of  any  rectangle  may 
be  found  by  multiplying  together 
the  numbers  denoting  its  length  and 
breadth,  in  the  same  ileuominatiou  ; 
or,  more  briefly. 

To  find  the  una  nj'u  /ccfun  <J/t',  inultij)ly  its  length 
by  its  hrcddlli. 


¥?54a 


^v-  " 


=      /  OJS.'XJO 


82  OSXOM/yATE     LUMBERS, 

Surveyors'     Square     Measure. 

156.  Surveyors'  Square  Measure  is  used  in  measur- 
iiig  land. 

Iable. 
0000  Square  Links  {sq.  I.)  =  1  Square  Chain  .     .     $q.  ch. 

10  Square  Chains  =  1  Acre 1. 

640  Acres  =  1  Square  Mile     .     .     sq.  mi. 

Note.  — 1  Pole  or  Perch  =  1  sq.  rd.  =  ^g  sq.  ch.  —  yJo  A. 

157.  U.  S.  Public  Lands  are  divided  by  north  and 
south  lines,  and  by  others  crossing  them  at  right  angles,  so 
as  to  form  loicnsliips  of  six  miles  square. 

Townships  are  subdivided  into  secfimif.  contaiiiing,  as  nearly  as 
tnay  be,  G40  acres  each,  or  1  square  mile. 

Sections  are  subdivided  into  half -sections,  quarter-sections,  half- 
^uarter-secti'jns,  and  quarter-quarter-sections. 

Table. 

i  Township 

1  Section 

1  Hall-Section 

1  Quarter-Section 

1  Half-Uuarter-Section 

1  Quarter-Quarter-Section 

The  following  diagrams  show  the  method  of  numbering  the  sections 
of  a  township,  as  also  that  of  naming  the  subdivisions  of  sections. 
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Solid    or     Cubic     MEASur<E. 


1.58.  Solid  or  Cubic  Measure  is  used  in  measu)'iii<^ 
solids,  or  bodies,  which  have  length,  breadtii,  and  thickness 
or  depth  ;  as  l)«>xe.>;,  eartii.  wood,  stone,  etc. 

Tlie  unit  of  cubic  measure  is  a  cube,  oacli  of  whose  edges  is  a  unit 
i)i  some  known  length.  Tims,  a  cubic  inch  is  a  cube,  each  of  whose 
tfdges  is  one  inch ;  a  cubic  foot  is  a  cube,  each  of  whose  edges  is  one 
:bot;  etc. 

Table. 
\Tl'6  Cubic  Indies  {cu.  in.)  =  1  Cubic  Foot     .     .     cii.  fl. 
27  Cubic  Feet  =  1  Cubic  Yard    .     .     cu.  yd. 

Notes. — 1.  128  cubic  feet  =  1  cord  of  wood,  or  bark.     Tanners,  in 
measuring  bark,  use  a  measure  in  which  the  foot  is  divided  into  tenths. 
2.  The  U.  S.  measureuKmt  ton  for  freight  contains  40  cubic  feet. 

159.  The  "Volume  or  Solid  Contents  of  a  sohd  is  an 
expression  for  that  .•^olid  in  terms  of  cubic  or  solid  units. 

The  diagram  represents  a  solid  4  feet  long,  3  feet  broad,  and  2  feet 
ihick.     Each  small  cube  is  a 

4  Feet 

cubic  loot.  Since  the  end  of 
M»e  solid  contains  (3  x  2)  6 
a<]uare  feet  of  surface,  it  is 
evident,  if  a  si'ctioii  1  foot 
;liick  be  cut  otf  from  t'.iisend, 
it  can  be  divided  into  0  cubes, 
with  edges  1  foot  in  length, 
and  therefore  the  section  will 
contain  6  cubic  feet  ;  and 
since  the  whole  solid  is  4  feet 
long,  and  contains  4  like  sec- 
tions, it  nuist  c  ,ntain  4  times 
6  cubic  feet,  or  twenty- four 
cubic  feet.  Henci'  the  vol- 
ume of  a  rectangular  solid  may  be  found  by  multiplying  together  thi* 
numbers  expressing  its  lengfli,  brtadfli,  and  thickness,  in  the  sam<- 
denomination  :  or,  more  briotly. 

To  finrl  tlir  volume  of  o  TPotnngiiJfir  solid .multi ■ 
I'l'.l  to'Jctlicv  its  Iciiol/i^  breadth,  and  thicknesfi. 


\  \  \\\ 

\ 

^\\  \ 

\ 
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IGO.  Lumber  is  measured  by  o'oa/v/wec.s^ re.  The  board 
foot  is  1ft.  long,  1ft.  wide,  and  1  in.  thick  ;  hence  it  is  -j^ 
of  a  cubic  foot. 

Boards,  plank,  scantling,  joists,  and  sawed  timber  generally  ar? 
usually  measured  by  hoard  measure;  hewn  and  round  timber  by  cubk 
measure. 

161,  When  himber  is  not  more  than  one  inch  thick,  to 
liiid  the  number  of  feet  board  measure  :  Multipty  the  length 
in  feet  by  the  width  in  inches,  and  divide  tlie  product  by  12. 

When  more  than  1  inch  thick:  Multiply  the  lenyth  in  feet 
by  the  width  and  thickness  in  inches,  and  divide  the  product 
by  12. 

Liquid     Measure. 

l(>*i.  Liquid  Measure  is  used  for  measuring  liquids. 

The  unit  of  this  measure  is  the  wine  gallon,  which  contains  331 
cubic  inches. 

Table. 


gal.       qt.        pt.         gi. 

4CTills  {gi.)  =  1  Pint.     . 

.     pt. 

1    =   4   =   8   =   3-2 

2  Pints          =  1  Quart    . 

.     qt. 

1   =  2=     8 

4  Quarts        =  1  Gallon  . 

.   gal. 

1   =     4 

Notes. — 1,  In  estimating  the  capacity  of  tanks,  cisterns,  reservoirs, 
etc.,  1  barrel  =  ijli  gallons;   1  hogshead  —  "2  barrels  —  Go  gallons. 

2.  In  commerce,  the  barrel  and   hogshead  are   not  fixed  measures, 
but  their  capacity  is  found  by  gauging,  or  actual  measurement. 

3.  The  imperial  gallon  of  England  contains  277.274  cubic  inches, 
and  is  equivalent  to  1.2  U.  S.  wine  gallons. 

4.  The  beer  gallon  contains  282  cubic  inches.     It  is  no  longer  used 
in  the  United  States. 

Apothecaries'     Fluid     Measure. 

Yiy.i.  Apothecaries'  Fluid  Measure  is  usod  in  pre- 
acribinir  and  ioiu|i(uui(lin;^f  li(|ui(l  iiiedieines. 

The  i^alluu  uud  pint  of  this  measure  are  the  wine  gallon  and  pint. 
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Table. 

(50  Minims  (ITU    =  1  Fluidrachm    .    /:  . 

s  Kliii.irachms  =  1  Fliiidounce     .    /§  . 
](>  Muidounces  —  1  Pint 0. 

8  Pints  =:  1  (J  ill  Ion    .     .     .Conr/. 


Coiuj.O.  fl.    fl.        r\\. 

1=8=128=1024  =  61440 

1=  16=  128=  7680 

1=       8=     480 

1=       6U 


Notes. — 1.  Cong,  is  for  the  Latin  congiun,  gallon  ;  0.,  for  the  La:in 
ocl'irins,  one-eighth. 

'?.  The  symbols  precede  the  numbers  to  which  they  refer  ;  thus, 
0.  5  /§  10,  is  6  pints  10  tluidounces. 


Dry     Measure. 

164.  Dry  Measure  is  used  in  measuring  dry  articles; 
as  salt,  grain,  fruits,  etc. 

The  unit  of  this  measure  is  the  Winchester  bushel,  which  contains 
2150.43  cubic  inches. 

Table. 


2  Pints  {pt.)  =  1  Quart.  .  qL 
S  Quarts  =  1  Peck  .  .  pL 
■L  Pecks  =  1  Bushel     .    bu. 


bi(.       pk.        qt.         pt. 

1   =  -1  =  3->   =  (i4 

1   =     8  =1   Ifi 

1=2 


Notes. — 1.  The  half  peck  or  gallon  of  this  measure  contains  268.8 
cubic  inches. 

2.  The  imperial  bushel  of  England  contains  3218.19  cubic  inches, 
and  is  equal  to  1.03  Winchester  bushels. 

3.  Grain,  seeds,  etc.,  are  usually  sold  by  weight.     For  table  of 
equivalents  see  Art.  168. 


Troy     Weight. 

105.  Troy  "Weight  is  used  in  weigliing  gold,  silver, 
coin.s,  jind  jewels  ;  also  in  philosophical  experiments. 

The  unit  of  weight  is  the  Troy  pound,  which  contains  5760  grains 
A  cubic  inch  of  distilled  water  weighs  253.458  of  those  grains,  when 
the  height  of  the  barometer  is  30  inches,  and  the  temperature  of  the 
air  anl  water  62    Fahrenheit. 
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denominate    numbers. 
Table. 


24  Grains  {gr.)  =  1  Pennyweight  j926'^. 
20  Pennyweights  =  1  Ounce  .  .  oz. 
.12  Ounces  =  1  Pound     .     .     lb. 


lb.     om,      pwt.       gr. 
1  =  12  =  240  =  0700 
1=  20=  480 
1=     24 


Note. — The  caiat,  used  in  weighing  diamonds,  equals  3.2  Troy 
grains. 

Tlie  term  carat  is  also  used  to  denote  the  fineness  of  gold,  and  means 
Jj  part.  Thus,  gold  18  carats  fine  contains  18  parts  pure  gold  and  6 
parts  alloy. 

Apothecaries'     NVeight. 

166.  Apothecaries'  "Weight  is  used  in  prescribing 
and  compounding  medicines  not  liquid. 

The  pound,  ounce,  and  grain  of  this  weight  are  the  same  as  those 
of  Troy  weight,  the  division  of  tho  ounce  hoing  different. 

Table. 


20  Grains  (gr.)  =  1  Scruple 
3  Scruples       =  1  Dram 
8  Drams  =  1  Ounce 

12  Ounces  =  1  Pound 


Notes. — 1.  The  symbols  precede  the  numbers  to  which  they  refer : 
thus.  5  6  3  4,  is  6  ounces  4  drams. 

2.  Drugs  and  medicines  are  sold  in  large  quantities  by  Avoirdupois 
weight. 

Avoirdupois     V/eight. 

167.  Avoirdupois  Weight  is  used  in  weighing  all 
articles,  excepting  gold,  silviT,  precious  stones,  and  medi- 
cines in  small  (|uantities. 


lb     5      3       3       gi' 

sc.  or  3 . 

1=12=96=288=5700 

dr.or  Z  . 

1=  8=  24=  480 

oz.  or  =  . 

1=     3=     GO 

Jh.  or  tt) . 

1=     20 

Tiie  AvoinUipois  iiound  coiituins  7(MK)  'l'ri)y  grains. 


AVO     itDUPOlH      WEIGHT. 


16  0uncea  (02.) 
00  Pounds 


Table. 

1  Pound      .     . 


H 


lh.\T.  cwt. 

:20^ 


or  1  Cental  .     .     .     .     C 
20  Hundred-weight  =     1  Ton T. 


It).  oz. 

:2000  =  ;J2<)0(J 
:  100=   1(>0<) 
1=       10 


Notes. — 1.  The  ounce  is  divided  into  halves  and  quarters.  ■ 

2.  The  dram,  I'y  tjf  an  ounce,  is  now  little  used,  except  by  silk 
manufacturers. 

3.  The  Long  or  Gross  ton,  formerly  used,  contained  2240  pounds  ; 
the  hundred- weight,  112  pounds;  and  the  quarter,  28  pounds. 

These  weights  ase  still  used  at  the  U.  S.  Custom  Houses,  in  ocean 
freights,  an^l  in  freighting  and  wholesaling  coal  from  the  mines. 

168.  In  buying  and  selling  grain,  seeds,  and  other  pro- 
duce, the  bushel  is  regarded  as  a  certain  number  of  pounds. 
The  Boards  of  Trade  of  several  of  our  leading  cities,  and 
the  people  generally,  use  the  following  equivalents:* 

Table  of  Avoirdupois  Pounds  in  a  Bushel. 


Commodities. 

Lbs. 

48 
GO 
48 
60 

Commodities. 

Lbs. 

56 
70 
34 
32 

Commodities. 

Lbs. 

60 
56 
4j 
60 

Barley 

Beans  

Buckwheat  .  .  . 
Clover  Seed  . . . 

Corn,  shelled.. . 
Corn  in  the  ear. 

Malt 

Oats  

Peas 

Rye 

Timothy  Seed. . 
Wheat 

In  the  Liverpool,  San  Francisco,  and  some  other  markets,  produce 
is  bought  and  sold  by  the  cental  of  100  pounds.  Freight  tariffs  in  iho 
United  States  on  {?rain,  provisions,  etc.,  are  reckoned  per^-^r^.  or  cental. 


*  These  weights  are  the  same  as  prescribed  by  the  laws  of  most  States,  bnt  the 
laws  are  not  uniform.  In  iiitor-state  commerce  it  is  necessary  to  have  common 
units,  althniiLrh  they  may  dilVir  from  tlie  units  estni>lis1ie:l  by  l;i\v.  Tho  l;i\vsar<' 
generally  (lisrc<;:udi'd  wliurc  ttie  iinils  ijresc-ribcd  by  ihem  difft-r  from  tho-io  pre- 
scrib"d  by  custom,  or  the  laws  of  most  of  the  Stales.  As  an  instance  of  this  irregn- 
liirity,  the  State  of  New  York  prescribes  58  pounds  as  a  bushel  of  corn,  hnt  the 
Boards  of  Trade  and  custom  conenilly  adopt  5fi  pounds  as  a  bushel  of  corn.  There 
can  be  no  doubt  but  th:it  an  appeal  to  the  courts  of  any  one  of  the  Slates  would 
lead  to  a  decision  in  accordance  with  the  laws  of  that  State  in  fixing  the  weight  of  a 
bushel  of  grain.  It  is  further  evident  that  decisions  in  Slate  courts  of  last  ap(H-al 
might  be  as  discordant  upon  this  subject  as  the  laws  themselves. 
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160.  Tlie  following  units  are  iise-l  in  toninitTce : 

1  Quintal  of  Fish  =  Kiu  lbs. 

1   Barrel  of  Flour  =  190  lbs* 

1  Barrel  of  Pork  =  200  lbs. 

1  Gallon  Refined  Petroleum  =       C,^  lbs. 

1  Gallon  Crude  Petroleum  =       (i^  lbs. 

1  Keg  of  Nails  =  KiO  Jbs. 

Circular     Measure. 

170.  Circular  or  Angular  Measure  is  used  in  meas- 
uring angles  and  arcs  of  circles.  It  is  employed  principally 
by  surveyors  in  determining  directions,  by  navigators  in 
determining  latitude  and  longitude  of  places,  and  by  as- 
tronomers in  making  obsei*vations. 

The  unit  of  this  measure  is  the  degree,  which  is  .,,Vjj  of  the  circum- 
ference of  any  circle. 

Table. 


60  Seconds  (' 
60  Minutes 
300  Degrees 


=   1  Minute    .... 
=  1  Degree     ....     °. 
=  1  Circle 0. 


Notes. — 1.   A  quadrant  is  one-fourth  of  a  circle,  or  90°. 

2.  A  sextant  is  one-sixth  of  a  circle,  or  GO  . 

3.  1  minute  of  the  circumference  of  the  earth  is  called  a  nautical, 
or  geographic  mile,  and  is  about  1.15  statute  or  common  miles. 


Counting. 
171.    ^i'lie  following  table  is  used    in  counting   certain 


articles  : 

It  Units  =  1  Dozen       .     .  doz. 

12  Dozen  =  Gross      .     .     .  ///•. 

12  Gross  =   1  Great  Gross  .  //.///". 


(/.  yr.  yr.      (h>z.      uhUk. 

1  =  12  =  U4  =  1728 

1=   12=   144 

1=     12 


*  It  is  recommended  by  the  Icadiii);  Boardx  of  Trade  that  all  barrt'l  flour  coDlnin 
800  pniinds.  and  nil  snck  flonr  50,  lO-',  1.10.  or  200  pounfls. 

Flour  in  froquciilly  (■xpf>rlcil  from  llx"  I'liilcd  Stati'c  to  lircnl  Britain  in  narkn  of 
140  pouudri  each.    Tlie  nuck  of  Oriai  Britain  usually  contains  S80  poiiudc. 
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Paper. 
173.  The  following-  tal)lc  is  used  in  the  paper  trade  : 
24  Sheets      =  1  Quire     .     .     .     qr. 


20  Qiiirt's      =  1  Ream    .     .     .     rm. 
2  Reams     =  1  Bundle. 
5  Bundles  =   1  Bale. 


rm.        qr.       sheets. 
1  =  20  =  480 
1  =     24 


United     States     Money. 

173.  United  States  Money  is  the  legal  currency  of 
the  United  States.  Ir  cuusists  of  gold  coins,  silver  coins, 
treasury  notes,  and  national  hank  notes. 

174.  Legal  Tender. — The  term  legal  tender  is  applied 
to  money  which  may  ])Q  legally  offered  in  tlie  payment  of 
(lehts. 

17i>.  The  unit  of  value  is  the  gold  dollar  of  25.8  grains. 


Table. 

10  Mills                          =  1  Cent    .     . 

.     .     r.,  cf 

10  Cents                          =  1  Dime    .     . 

.     .     d. 

10  Dimes  or  100  Cents  =   1  Dollar.     . 

.       .       55. 

10  Dollars                        =   1  Eagle  .     . 

.     .     E. 

Notes — 1.  In  business  operations,  dollars  and  rents  are  principally 
used.     Eajjijles  and  dimes  are  used  only  as  the  names  of  coins. 

2.  In  writing  U.  S.  money,  the  decimal  notation  is  used.  JJol/nr& 
are  written  at  the  left  of  the  decimal  point  and  form  the  integral  part. 
Gents  are  written  as  hundredthn  of  a  dollar,  and  occupy  the  first  two 
places  at  the  right  of  the  decimal  j>oint.  Mift.H  are  written  ns  tfinu- 
aandtha  of  a  dollar,  and  occaj)y  the  third  decimal  j)lace. 

Usually,  in  the  final  results  of  business  oi)erations,  if  the  mUiK  an* 
more  than  five,  they  are  regarded  as  an  additional  cent ;  if  les.-*  than 
five,  they  are  rejected. 

3.  In  checks,  notes,  drafts,  etc.,  eei)t.'<  are  usually  written  as  hun 
dredths  of  a  dollar  in  the  form  nfa  frdrtioii.  Thus,  .v'x  difl/arK  <iud 
twenty  fiv  cent.'<  may  be  wr.tten,  $G ,-(,''„. 
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176.  The  legal  coins  of  the  United  States  are  as  follows 
Gold. 


Weight 
in  grains. 

1  dollar  piece,  25.8 

3i  dollar  piece,  or  )       . 

Quarter- eagle,     ) 


77.4 
f-  129. 


3  dollar  piece, 
5  dollar  piece,  or 

Half-eagle,  S 

10  dollar  piece,  or 

Eagle,  \ 

20  dollar  piece,  or  ) 

Double-eagle, 

The  Mill  is  not  coined. 


258. 
516. 


Silver. 

Weight. 
Standard  dollar,  412 i  grains. 

Half  dollar,  or  )  12^  grams,  or 

50  cent  piece,  j         192.9    grains. 
Quarter  Dollar,  or  |i         6|  grams,  or 

25  cent  piece,       S  96.45    grains. 
Dime,  or  )  2A  grams,  or 

10  cent  piece,  i        38.58    grains. 
Copper  and  Nickel. 
5  cent  piece,     5  grams,  or  77. 16  grains. 
3  cent  piece,     30  grains. 
1  cent  piece,     48  grains. 


177.  'i'he  Trade  Dollar  contains  420  grains  of  standard 
silver  (.DOG  fine).  It  is  not  now  coined,  and  is  not  a  h'ljnl 
toidor.  It  was  originally  coined  for  the  purposes  of  trade 
in  China  and  Japan. 

178.  The  gold  and  silver  coins  of  the  United  States  con- 
tain 9  parts  by  weight  of  pure  metal  and  1  i)art  alloy.  The 
alloy  of  silver  coins  is  copper  ;  and  the  alloy  of  gold  coins, 
copper,  or  copper  and  silver.  (The  silver  in  no  case  exceeds 
1^  of  the  whole  alloy.) 

179.  Gold  Coins  arc  a  legal  tender  in  all  payments  at 
their  nominal  value  when  not  below  the  standard  weight 
and  limit  of  tolerance  *  provided  by  law  ;  and,  when  reduced 
in  weight,  below  said  standard  and  tolerance,  are  a  legal 
tender  at  valuatitm  in  pro})ortion  to  their  actual  weight. 


♦  "  Any  poll!  coin  of  the  United  Slates,  if  reduced  in  ueiclit  by  natural  nhra-ion 
not  more  llian  onc-lialf  ofonc  jK-r  (('iituni  below  ilio  stundani  weight  prcsicribod  by 
law.  artcr  a  circulation  of  twenty  years*,  iis  shown  by  its  date  of  coinage,  and  iit  a 
ratable  jjroiiorlion  for  any  period  les!<  tliiin  twenty  yearc.  io  received  nt  itf  noniiiiHl 
value  l)y  the  United  Siaten  treasury  and  it-*  olllces."  The  "  Coinage  Act  of  l><T.'r' 
allows  a  deviation  from  the  standard  weight  of  it  of  a  grain,  or  less,  in  the  nianu 
faclure  of  the  dollar  piece. 
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180.  Standard  Silver  Dollars  .irn  a  h>jal  lender  n'^ 
their  nominal  value  Un-  all  debts  and  dues,  i)uhliu  and 
private,  except  where  otherwise  expressly  sti])ulated  in  the 
contract.  The  Secretary  of  the  Treasury  is  authorized  and 
directed  to  purchase  silver  bullion,  nut  less  than  ^2,000,000 
worth  per  month,  nor  more  than  ^4,000.000  worth  per 
month,  and  cause  tiie  same  to  be  coined  into  such  dollars. 

181.  Silver  Certificates.— Any  holder  of  standard 
silver  dollars  may  deposit  the  same  with  the  Treasurer,  or 
any  Assistant  Treasurer  of  the  United  States,  in  sums  not 
less  than  ??10.  and  receive  therefor  certificates  of  not  less 
than  >;10,  each  corresponding  with  the  denominations  of 
U.  S.  notes  (184).  These  certificates  are  receivable  for 
customs  and  taxes,  and  when  so  received  may  be  reissued. 

183.  Subsidiary  Coins.— The  present  (1882)  silver 
coins  of  the  United  States  of  smaller  denominations  than 
$1  are  a  legal  tender  in  all  sums  not  exceeding  $10,  in  full 
payment  of  all  dues,  public  and  private. 

"  The  liolder  of  any  of  the  silver  coins  of  the  United  States  of  snialU'v 
denominations  than  ^1  may.  on  presentation  of  the  same  in  sums  of 
$20,  or  any  multiple  thereof,  at  the  office  of  the  Treasurer  or  any 
Assistant  Treasurer  of  the  United  States,  receive  therefor  lawful  money 
of  the  United  States." 

183.  Minor  Coins. — The  5  and  3  cent  pieces  contain  | 
copper  and  \  nickel.  The  1  cent  piece  contains  %b%  copper 
and  b%  tin  and  zinc.  These  coins  are  a  legal  tender  for 
any  amount  not  exceeding  twenty-tive  cents. 

184.  U.  S.  Notes  (-  Croon  backs  ")  are  a  legal  tender  for 
all  debts,  except  duties  on  imports  and  interest  on  the 
public  debt.  Since  Jan.  1,  1879,  they  have  been  redeem- 
able in  coin  at  the  office  of  the  Assistant  Treasurer  of  the 
United  States  in  New  York,  in  sums  of  not  less  than  >;.")(». 

They  represent  thr  values  of  $1.  $*3,  $5.  $10.  $20.  S^SO.  $100,  :t500, 
$1000,  $5000.  and  $10,000.  The  Act  of  May  81.  1878,  fixed  their 
value  at  $t3-l<i,(!81,01(),  and  forbade  their  further  contraction. 
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185.  National  Bank  Notes*  ;irn  ikiI  m  Jer/aJ  finder; 
Init,  siiict'  they  ;iiv  .srciiitMl  l)y  Ixtnd-  of  the  United  Slntcs 
deposited  with  the  U.  S.  Treasurer  at  W'iisliingtoii,  and  are 
ivdeenied  in  lawful  money  by  the  national  banks  and  tiic 
'I'reusurer  of  the  United  States,  they  are  usually  accepted  in 
the  payment  of  debts  in  any  part  of  the  United  States. 
Thev  are  receivable  in  all  parts  of  the  United  States  in  pay- 
ment of  all  taxes  and  excises  and  all  other  dues  to  the 
United  States  except  duties  on  imports,  and  also  for  salaries 
and  other  debts  and  demands  owing  by  the  United  States 
to  individuals,  corporations,  and  associations  within  the 
United  St..tes  except  interest  on  the  public  debt. 

They  represent  the  values  of  $1,  $2.  fo,  |10,  $20,  $50,  $100,  *50n 
and  $1000.  Since  Jan.  1,  1879,  no  notes  of  tlie  denomination  of  $1 
and  $2  have  been  issued  to  national  banks.  (R.  S.  5175.)  Since  the 
act  of  Jan.  14,  1875,  the  volume  of  national  bank  notes  has  been 
unlimited.  July  1.  1882,  their  total  circulation,  including  gold  banks, 
was  $358,742,034. 

English     Money. 

180.  English  or  Sterling  Money  is  the  legal  cuiTency 
of  Great  Britain. 

1  ABLE.  Value  in 

tJ.  S.  money. 

4  Farthings  =     1  Penny     .     .     .    d.    .     .     .     si?  .02  + 

12  Pence  =      I  ShiUing .     .     .     a 243  + 

^^  c^^  •.,•  (  1  r*oun(l.  or  .     .     £.  / 

20  Shillings     =  i  ,  o  ...      4.8005 

°  (1  Sovereign  » 

NOTKS. — 1.    1  Crown  =  5  shillings,  or  ]  of  :i  poiiml  ($1.21(1^  ). 

2.  1  Guinea  =  21  shillings  ($5.11 1.     iJ  is  \w\  now  coine<l. 

3.  The  gold  coins  of  Great  Britain  are  22  ciruts  (}i),  or  .91GJ  fine. 
(The  old  cnrat  system  (105,  note)  is  generally  abandoned  except  for 
jewelry.     1  carat  —  041^.) 

4.   The  silver  coins  of  Great  Britain  are  .925  (Y;^)  fine. 

*  For  a  more  completi-  i-xpoNitinn  of  tin-  National  Banking;  fyKtcni,  »ue  Art  462« 
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187.  Foreign  Moneys  of  Accol  stand  their  Values 
IN  United  States  Monet. 


Country. 


Monetary  Unit. 


-I- 


Austria 

Belgium 

Bolivia 

Brazil .... 

British  America. 

Chili 

Cuba 

Denmark 

Ecuador  

Egypt 

France 

Great  Britain.  .  . 

Greece 

German  Empire. 

Hayti 

India 

Italy 

Japan 

Liberia 

Mexico 

Netherlands. . . . 

Norway 

Peru 

Portugal 

Russia 

Sandwich  Islands 

Spain 

Sweden 

Switzerland    .  . 

Tripoli 

Turkey 

U.  S.  of  Colombia 

Venezuela 


Florin  of  100  kreutzers 
Franc  of  100  ccntinirs. 
Boliviano,  lOOccutavo-j 
Milrei.s  of  1000  reis.  . . 
Dollar  of  100  cents. .  . . 
Peso  of  100  centavos.  . 
Peso  of  100  centavos. . 

Crown  of  100  ore 

Peso  of  100  centavos.  . 
Piaster  of  40  i)aias. .  .  . 
Franc  of  100  centimes 

Pound  sterling 

Drachma  of  100  lepta.. 
Mark  of  100  pfennige.. 

Gourde 

Rupee  of  16  annas  *. . . 
Lira  of  100  centesimi. 

Yen  of  100  sen 

Dollar  of  100  cents 

Dollar  of  100  centavos. 

Florin  of  100  cents 

Crown  of  100  ore 

Sol  of  100  centavos. . . 
Milreis  of  1000  reis. . . 
Rouble  of  100  copecks. 
Dollar  of  100  cents...  . 
Peseta  of  100  centimes. 

Crown  of  100  tire 

Franc  of  100  centimes. 
.Mahbub  of  20  ])iasters. 
Piaster  of  40  paras. .  . . 
Peso  of  100  centavos.  . 
Bolivar 


Standard. 


Value  in 
U.  S.  Money. 


Silver 

(t.  and  S.. 

Silver 

Gold.   ..    . 

Gold 

G.  and  S. . 
G.  andS.. 

(Jold 

Silver 

Gold 

G.  amis.. 

Gold 

G.  aiulS.. 

Gold 

G.  and  S. . 

Silver 

G.  andS.. 

Silver 

Gold 

Silver 

(t.  and  S. . 

Gold 

Silver 

Gold 

Silver 

Gold 

G. and  S.. 

Gold 

G.  and  S.  . 

Silver 

Gold 

Silver 

G.  and  S. . 


*1 


.40,6 

.19,3 

.82,3 

.54,6 

.00 

.91,3 

.93,2 

.26,8 

.82,3 

.04,9 

.19,3 

.86.6^ 

.19,3 

.23,8 

.96,5 

.09 

.19,3 

.88,7 

.00 

.89,4 

.40.2 

.26.8 

.82,3 

.08 

.6.5,8 

.00 

.19,3 

.26.8 

.19.3 

.74.3 

.04,4 

.K2,3 

.19.3 


The  above  rates,  proclaiuied  by  the  Secretary  of  ilie  Treasury,  Jnii. 
1,  1882,  are  usitl  in  estimatint;,  for  ('iistoin  Hou^»e  purposes,  tlievaUu-a 
of  all  fnrcii,fii  niercliaudise  nuidf  out  iu  any  of  said  currencieB. 

t,*)  The  aiLiKi  contains  12  pkn. 
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EDUCTION. 


188.   Reduction  of  Denominate  Numbers  is  the 
changing  their  denominiition  without  changing  their  value. 

180.  To  reduce  tlenoiiiiiiate  numbers  from  higher 
to  lower  (leuoiuiiititioiis. 

Ex.     llow  many  pence  in  £8  lG.y.  7(/.y 

OPERATION. 

£      s.      d. 

"     ^^  '           Analysis. — Since  there  are  twenty  shillings  in  1 

20  pound,  in  8  pounds  there  are  8  times  20  shillings,  or 

-igQo  160  shillings.     (For  convenience  multiply  l)y  20  as  an 

^„  abstract   number.)      1(50   shillings   plus   16   shillings 

. "  equal   176  shillings.     Since  there  are  12  pence  in  1 

176s.  shilling,  in  176  shillings  there  are  176  times  12  pence, 

12  or  3112  pence.     2112  pence  plus  7  pence  equal  211!> 

^77T  ,  pence.     When  ])Ossible,  add  mentally  the  number  of 
the  lower  denomination  to  the  product. 


190.  Rule. — Mult i ply  the  mnnber  of  the  highest 
(1e nomination  given  by  the  number  of  the  next 
lower  denomination  requireil  to  make  1  of  this 
higher,  and  to  the  product  add  the  given  number, 
if  any,  of  such  lower  denomination- 
Treat  this  result,  and  the  successive  results  ob- 
tained, in  nice  manner  until  the  number  is  reduced 
to  the  required  denomination. 

EXAMPLES. 
n>l.  Reduce: 

1.  £'J  13.S.  lOf/.  to  pence.        6'.   The  year  1881  to  minutes. 

2.  6  gal  3  qt.  1  pt.  to  gills.  7.  £24.515s.  S/rtr.  to  farthings. 
S.  £112  IBs.  5r7.  to  farMiings.  8.  48  hu.  3  ph.  6  qt.  to  (|uarts. 
If.   fjT".  12c?r^.65///.toponnds.  P.   The  year  1000  to  hour.-;. 

5.   Thf  year  1800  to  lioms.  1<).   18  Ih.  '^oz.  to  i)enny weight*. 


REDUCTION.  '•>•'> 

11.  b  mi.  30  rd.  iift.  to  feet.  16.  'Z\^  sq.  rd.  to  .s<iuare  led. 

12.  45G  miles  to  fuet.  17.  97  sq.  rd.  to  square  yards. 
IS.   16^  hands  to  inches.         IS.  5  sq.  mi.  to  acres. 

H.  3  ?Mi.  46  cA.  75  /.  to  links.  19.  5  miles  square  to  acres. 
15.   7  mi.  55  c/t.  to  rods.  20.   10  cords  1 12  cii.ft.  to  c?^./^. 

21.  How  man}  pounds  in  10  T.  7  cw^.  22  lb.  ? 

^£  How  many  i)ounds  in  10  T.  3  qr.  18  /^.  (Long  Ton 
Table)  ? 

^5.  How  many  quarts  in  3  bhl.  24  gal.  eider  ? 

^>^.  How  many  pounds  in  2375  bushels  corn  ? 

25.  At  1  cent  each,  what  is  the  value  of  20  great  gross  pens? 

26.  How  many  days  from  Jan.  1,  1888,  to  Jan.  1,  1000  ? 

27.  How  many  pounds  in  2387  bushels  wheat? 

28.  Find  the  value  in  U.  »S.  money  of  £375  Of  2345 
francs. 

lO'-i.  T<»  re<lu<*«'  <1('iioniiiitite  iiiiuibers  from  lower 
to  lii^iior  <leiioui illations. 

E.x.     Reduce  2119  pence  to  higher  denominations. 

OPERATION.  Akalysis.— Siiu'f  tliiTe  are  12  pence  in 

Ia,  )  .»I1.)».  -^  sliillino-,  in  2119  pence  there  are  as  many 

20  )  170.«.   -f-  ^d.        shillings  as  12  pence  are  contained  times  in 

~  T~"       I    ip,       2119  pence,  or  17G  shilliu«rs,  and  7  pence 

"^  remaining.     Since  there  are  20  shillings  in 

2119(/.  ^  £8  10a\  7(/.      1  ])i)iind,  in  17(5  shillings  there  as  many 

pounds  as  20  shillings  are  containeil  times 

in  176  shillings,  or  8  pounds,  and  IG  shillings  remaining.     Therefore, 

2119d.  =  £8  16s.  Id. 

193.  Rule. — Divide  the  given  number  by  the 
ntiinbev  of  that  denomination  required  to  make  1 
uf  the  next  Ju'o'her,  reserving  tlie  r^'maiuder.  if  any, 
as  part  of  the  answer. 

Treat  the  quotient,  and  the  suecessive  quotients 
obtained,  in  like  manner,  until  the  number  is  re- 
duced to  the  required  den o\}ii nation.  The  last  quo- 
tient and  the  several  remainders  will  fo7'm  the 
answer, 
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EXAM  PLES. 

194.  Reduce 

1.  S4:7o(l.  to  pounds.  11.  IddSHd.  to  pounds. 

;?.  d683  cu.  ft.  to  cords.  12.  10224//.  to  fathoms. 

3.  Ib'd^L  pts.  to  bushels.  13.  60427  /.  to  ehiiins. 

!,.  9817  jo/s.  to  barrels.  U.  16338//.  to  ehuins. 

5.  o2S0  ft.  to  miles.  15.  5384  rods  to  chains. 

6.  7033  sq.  yds.  to  sq.  rds.  16.  G375  /.  to  rods. 

7.  8437  days  to  com.  yrs.  17.  5316  sq.  rds.  to  acres. 
S.  6375  hrs.  to  weeks.  18.  4675//.  to  pounds. 

0.  9537  sec.  to  hours.  i9.  384^5  sq.  ch.  to  <sv/.  mt. 

ID.   6239  /m.  to  rods.  20.   7685  poles  to  acres. 

,'1.  What  is  the  cost  of  465  yards  of  tloth  at  \)\  pence 
per  yard  ? 

22.  What  is  the  value  of  49375  jxninds  of  t-oru  at  $0.64 
per  bushel  ? 

23.  What  is  the  value  of  27425  i^.tinds  of  corn  at  ^0.95 
per  cental  ? 

24.  Required  the  value  of  1S643  pounds  of  oats  at  75  cts. 
per  bushel. 

25.  Find  the  cost  of  17387  pounds  of  oats  at -tl. 88  per 
cental. 

26.  What  cost  21370  jujunds  of  straw  at  ^8  per  ton  !' 

27.  Find  the  cost  of  875  pounds  of  feed  at  11.15  per  cirt. 

28.  In  327  days,  how  many  months  of  30  days  each  ? 

Reduction     of     Denominate     Ff^actions. 

195.  A  Denominate  Fraction  is  a  fraction  whose 
integral  unit  is  a  denominate  number. 

The  i)rincij)lfs,  mitilysos,  and  rules  of  denoininHte  fnutions  ure 
is8L'iitially  the  .same  as  those  of  denominati-  iutf^ers  ;  therefore,  no 
special  rnles  are  necessary  f<ir  tlieir  reduction. 

A  Hutficient  nunibiT  of  illustrative  examples  an-  ffiven  to  fully 
explain  the  ditiereut  cawea  that  nniy  arise. 
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196.  To  r<'cln<-o  (leiioniiiiatc  fra<'ti*nis  IVoiii  lii^hcr 
to  lower  denoiniiiatioiis. 

Ex.     Reduce  -^  of  a  £  to  pence. 


OPERATIONS. 


TR 


Or, 


TS 


s  ft   =  ^^. 
3 


An.\LYsis. — Since  there  are  "20 
shillings  in  £1,  in  ,',.,  (.4375)  i)f  a  f 
there  are  ,\.  (.4y75)  of  20  siiillinirs. 
<»r  Y  (8  75)  shillingB.  Siuce  tlnrc 
are  12  pence  in  1  shilling,  in  "•■ 
(8.75)  shillings  tlure  are  ='/■  (8. '5 
times  12  pence,  or  105  pence.  Or, 
iiniltiply  tlie  given  fraction  by  the 
numbers  of  the  scale  required  to 
reduce  its  denoraination  to  the  re- 
(jnired  denomination. 


Ex.     Reduce  .4:5?."»  of'ii  i'  tn  [umicc. 


Ol'BRATIONS. 


Or, 


.4375  X  ^0  =  8.?5.s-. 
8.75       X  lv>  =  I05f/. 


£.4375 
20 
8.7500*\ 

12 

105.0000r/. 


Analysis. — As  in  previous  example. 

Ex.     Reduce  ^  of  a  £  to  integers  of  lower  denomina- 
tions, i.  e.  to  shillings  and  pence. 

OPERATION.  Analysis. — Multiplying  by   20,    £,",, 

=  8^  shillings.  Reserve  the  integral 
part  of  the  result,  and  reduce  the  frac- 
tional jKirt  to  pence.  Multiplying  by  12, 
■\  shilling  =  9  pence.  Hence,  £,"j; 
-  Ss.  9(/. 


4 


\^  =  8| 

£y\  =  8.V.  9^/. 

Reduce  £.4375  to  integers  of  lower  denoniinatioiis 


OPERATION. 

£.4375 

it.81.7500 

(/.O.OOOO 


Analysis. — Multiphnng  by  20,  £.4375  =  8.75  shii 
lings.  Reserve  the  integral  part  of  the  result,  and 
reduce  the  decimal  part  to  pence.  Multiplying  by  12, 
.75  shilling  —  9  pence.     Ilenco.  £.4375  —  8«.  9(f. 
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EXAMPLES. 

197.  1.   Reduce  .625  of  a  £  to  pence. 

2.  Reduce  .875  of  a  £  to  shillings  and  penca 

3.  Reduce  ^^  of  a  £  to  pence. 

4.  Reduce  ^  of  a  £  to  integers  of  lower  denominations. 

5.  Change  2.333^  yrs.  to  lower  denominations. 

6.  Change  £10.4(37  to  lower  denominations. 

7.  If  I  pound  sterling  can  be  bought  for  S4.87,  liow  many 
pounds  can  be  bought  for  $10000  ? 

8.  Reduce  2.417  yr.  to  lower  denominations. 

9.  A  cistern  is  16.25  ft.  long,  9.0  ft.  wide,  and  6.25//. 
deep  ;  what  is  its  capacity  in  cu.  yd.,  etc.  ? 

10.  A  certain  sum  at  a  certain  rate  will  in  1  yr.  produce 
S60  interest;  in  what  time  will  the  same  sum  at  the  tame 
rate  produce  $15.50  interest? 

11.  Multiply  £425  by  .03^,  and  reduce  the  result  to  lowe-r 
denominations. 

198.  To  reduce  denominate  numbers  to  fraction.s 
(or  decimals)  of  higher  denominations. 

Ex.     Reduce  |  of  a  penny  to  tlic  fraction  of  a  £. 

OPERATIONS.  Anai>tsis. — Divide  the  |!:iven  f'lac- 

-f    -i-  12  =    '^^-  tion    by    tlie    numbers   of   tlie   scale 

JLj^  -^  20  =  iJ-tf£'  required  to  reduce  pence  to  pounds 

^.      _  .  J.     J     „  If  the  answer  is  required  in  tlie 

5  v5  TiT  Ttnr  •  form  of  a  decimal,  reduce  the  result- 
ing fraction  to  a  decimal  by  Art.  IC'J. 
.£,'n  =  £0025. 


4 


Ex.     Change  9  pence  to  the  fraction  of  a  £. 

OPERATIONS.  Analysis. — For  first  operation,  as  in 

^  previous  example. 

r   X  ^^5   X  ^  =  inr£'  Or,  since  there  are  240  pence  in  £1.  1 

*  penny   eijuals  ,{„  of  a  £,  and   9   ]>ence 


A'  EH  U  r  T 10  N.  ^^ 

Ex.     Reduce  9  pence  to  the  decimal  of  a  si. 

OPERATIONS. 

12  )_9^ d. 

'  '  ''*'  Analysis. — As  in  previous  exanipli-. 

.03;5  £. 

Oy,£.U  =  £A  =  ^•<»->;^- 

K\.      lu'diic'  I'ls.  \)(L  to  the  iVuctioii  of  ;i  £. 

III'KRATION. 

].)^,.    (),/    -_   1,");)^/  Analysis. — 12  shillings  !i  i)fiic(.'  =  15)  penct*. 

,, I ., ,,,  I        Since  £1  =  240  pence,  1  penny  equals  ^\f,  of  a 

£,  and  153  ixnice  eunal  .',;;'    or  ^i  of  a  £. 

15a    _     5J.f'  1  -in-  .0 

Ex.      Keducc  t'lS   l-^.v.  !)^/.  to  the  decimal  of  a  £. 

opKKATioN.  Analysis — Write  tlie  cienoniinations  ^nvrn  in  a 

1 '^  )     '•'.        il.        vertiail  roUinin,  the  lowest  (Iciioniination  at  tlif  tip. 

^0  \  12  75  .S         Since  there  arc   12  pence  in  1  shilling.  9  pence  are 

equal  to  .75  shillins: ;  to  which  annexinir  the  12  shil- 

xi<  .».>(•>  lings  given,  we  have  12  75  sh ill iiifTs.  Sincf  tln-re  are 
OO  shillings  in  £1,  12.75  sliiliingsareeiiual  to  t'.(!:{75, 

to  which  annexing  the  £18,  we  have  £18.(i;}75.     Hence,  £1H  12v.  \)(l. 

=  £18.0875. 

EXAM  PLES. 

1.90.     1.    Keduce  -^d.  to  the  i'lMctioii  of  a  pound. 

2.  Reduce  .875  of  a  shilling  to  poinuls. 

r7.   Change  1'^  cii^f.  to  tlie  decimal  oi  a  ton. 

Jf.   Reduce  -i"?!)  grains  to  the  fraction  of  an  ounce  Troy. 

-7.   Reduce  |  of  a  penny  to  the  decimal  of  a  pound. 

G.   What  decimal  of  a  t'  are  18.s-.  Or/.? 

Note. — The  followinii-  in  -thod  for  reducing  shillings,  ]>ence,  and 
farthings  to  tln'  decimal  of  a  ponini  is  sufficiently  accurate  for  tiiost 
l)U8iness  purposes  :  Write  om  hdlf  of  the  gie<i(r.il  tvin  number  of  nhil 
lings  (IS  tcut/ts.  and  if  tJn  re  be  nn  o  'd  iihilling  irrite  ■'  h nndndths  ;  ndurr 
the  pence  (ind  fartJdigK  to  farthings,  and  irrite  their  number  as  th"ii 
sandt/m.  If  the  nnmhi  r  d/ fur/h'/rjn  /N  hetirem  I.'  and  JO,  add  1  t>>  tt> 
thonxiindths ;  ifhetiPuniO  mid  yj,  add  .'  to  the  Ihutisiindths.  Tl.  .s, 
£8  17».  8(/.  ^  £8  +  £.a>  ^  £.0:^  =^  £8.88o. 
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7.   Reducf  its-.  \)(l.  to  the  decimal  of  a  pound. 
S.  Reduce  IIG  ciLft.  to  the  decimal  of  a  cord, 
9.  Reduce  £247  l-Ls.  \)i!.  to  |>()iinds. 

10.  What  decimal  of  an  acre  are  108  sq.  rds.'i 

11.  Reduce  T.")  feet  to  the  fraction  ofa  mile. 

12.  Reduce  £•->:  10.«.  ikl.  to  pounds. 

IS.  What  is  tlie  cost  of  22480  pounds  of  coal  at  ^4.25  per 
ton  (2240  pounds)  ? 

U.  What  is  the  cost  of  16  tons  12  cwt.  (IH.O  71)  of  "  Nut '' 
coal  at  *6.80  per  ton,  and  8  tons  10  cwt.  of  "Chestnut"'  coal 
at  .$0.10  per  ton  ? 

15.  What  is  the  cost  of  8.'304  i)ounds  of  oats  at  !j5l.05  per 
cental  ? 

16.  What  is  the  cost  of  s:j;5  pounds  of  oats  ;it  ^()..">0  |ifi- 
bushel  ? 

17.  If  1  pound  is  equivalent  to  $4.S^ J,  what  is  ilie  \ahie 
of  £1234  16s.  %d.  in  U.  S.  money? 

18.  Reduce  £25  12n.  0'/.  to  the  decimal  of  a  f,  and  multi- 
ply the  result  by  .05. 

Addition. 

*i<)<).  Denominate  numbers  iire  dtlilcd.  .satdrur/etl.  tnttl- 
tiplied.  and  divided  l)y  the  same  general  methods  as  are 
employed  for  like  operations  in  abstract  numbers.  The  only 
difference  arises  from  the  use  of  a  envying  scale  instead  of 
the  uniform  scale  of  lo. 

Ex.      Add    i'5    ll.v.  4r/..   t;;    14,s-.  '.»'/..   I'O    lf;.s.  8r/..  and    f; 

5.S.  9^/. 

fH'KUATioN.  Analysis. — Writo  Mic  nuiulMTs  so  that  liki-  deiioni 

£       s.      <i  illations  stand  in  tlic  sinno  colnnin,  inui  Ix-gin  to  ndd  n\ 

5      11       4  tlie    right.      I'Ik'    sum    ot    tlic    jK-ncc  is  :!0f/.  ^  2«.  (W. 

1'      14      !i  Write  tlic  0</.  iimlcr  ihc  coliinin  ot  jH-ncc,  iind  add  thr 

r      ir      8  '■"    '"'  *^""  <'"bimn  nf  shillingp,  ohniining  for  tlu'  sum 

^        _      ^  48.V.  -  £3  %n      Write  the  ««.  under  the  rr>lnnin  of  shil- 

_! iiug.s.  and  add  the  £2  to  the  column  of  |iounds,  obtain- 

27        8      0  iiij;  tor  tin- sum  C-27;  which  write  un<h'r  the  (•'.liiiiin  of 
pounds,  jiroducing  ihe  entirt!  Hiim,  ^il  b«.  Orf. 
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EXAMPLES. 

'^01.  /.  Add  £16  o,s-.  \cl.,  £12  8.v.  M.,  £13  Us.  8r/., 
£43  06-.  1(1.,  :;nd  IB*-.  (Vi. 

2.  Add  3  T.  VJcivt.  2qr.  VilO.,  4  T.  r.'>civf.  ^i  qr.  \\ll>.. 
18  T.  Idcwt.  24:1b..  and  42  T.  S  cwt.  Iqr.  2:1  lb.  (Loii.ii-  Ton 

Table). 

5.  Add  £163  16s.  lid,  £52  Ss.  6d.,  £3  14.v.  2^/.,  £s4  l>.s. 
1\(/.,  €106  1.S'.  4r/.,  and  £49  13.S.  8d 

^.  Add  1  1/r.  6  a/?o.  10  da..  3  ?/r.  8  mo.  24  r/rt.,  4  <//•.  11  mo. 
16  <:?«.,  3  mo.  18  rifa.,  1  ///'.  8  mo.  8  </«. 

5.  Add  Scd.  im  cH.f/..  3  rr/.  ^bcu.ft.,  2  cd.  U^cu.ff., 
and  5  cd.  1 14  cw.  _/'/. 

6.  Add  16 /m  43mf«.  48  sfc,  3 /^r.  12  w?*;/.  40.svr.,  1  //;•. 
49  7niii.  13  X(?r. ,  and  5  A;-.  19  .s6;c. 

7.  Add  116°  32'  44",  8°  28' 53",  10°  44'  12",  and  16°  18'  13". 

8.  Add  12  c/i.  13  /.,  16  ch.  92  /.,  83  ch.  5  /.,  and  o.u'y  H,. 
',).  Add  lib.  lioz.  ISpivf.  Uf/r..  21b.  8  (<z.  H)pir/..  Mb. 

hoz.  \^gr.,  and  lOoz.  ISpwL  12  (jr. 


ly/ 


JO.   Add  16  </«Z.  3  qt.  Ipt.,  4:5  gal.  2  qf.,  U  gal 
4:  gal.  3  qf.,  15  gal.   1  pf..  and  24 /7«/.  3  qt.   1  ;>/. 

ii.  Add  £17  16s.  8r/.,  £37  13.s.  bd.,  £46  7rf.,  £11  o.s. 
£8  4.S.,  £38  19s.  3rf.,  and  £45  12s.  8f/. 

12.   Add  £175  14s.  9f/.,  £37  9s.  'M.,  £5  lO*-.  M.,  17.v 
£55  17s.,  £3  6s.  M.,  £44  18s.  5<?.,  £218  15s.  6c?.,  and  £3 
ll.v.  11'/. 

Subtraction. 


1  pi.. 

10//., 

3//., 


'iO'i.     Ex.  From  £10  (J.s.  4//.  take  £8  15s.  3(7. 


OPKllATION. 

t;    4 

15     3 


Analysis. — Write  the  numbers  so  that  like  ile- 
nominntions  stand  in  the  snnie  column,  and  begin  tn 
subtract  at  the  right.  M.  from  Ad.  h'aves  \(1.,  whicli 
write  under  the  column  of  pence.  Since  15/<.  cannot 
be  subtra;.'ted  from  (U  ,  take  .£1  =^  SO.*.  fr<mi  £10,  leav- 
ing  £9,  and  add  it  to  the  6.«.,  making  "USs.  15.v.  from 
26a.  leaves  lis.,  which  write  under  the  column  of 
shillings.  £8  from  £9  leaves  £1.  which  write  under  the  column  of 
pounds      TTonce  the  diflference  required  is  £1  U.-*.  1(/. 


11      1 
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EXAMPLES. 

30.3.     J.   From  £17 b  His.  Hd.  take  £87  12s.  6d. 

2.  From  £84  lO.v.  'Id.  take  £03  5s.  ICW. 

.'?.  From  £10  6.s-.  11//.  take  £1'^  Vis.  Sd. 

4.  From  £48  lO.s.  Sd.  take  £U  V\s.  lOfJ. 

5.  From  16 /yr.  8  /mo.  10  f7r<.  .subtract  1*^  yr.  bmo.  8  ^a. 
6\  From  1880  _?//•.  10?7io.  10 //^<.  take  1876 //r.  5  y«o.  24(Zn5. 
7.  From  1881  yr.  4  mo,  25  6/«.  take  1880  ?//■.  10  wo.  lb  da. 
S.  From  1882  y//-.  3  mo.  20  da.  take  1870  _yr.  8  wo.  2{jda. 

9.  From  8/»-.  10  /»m.  i^-lsec.  subtract  6//r.  18  /»m.  40 sec. 

10.  From  lOo^  4:]'  12"  subtract  87°  49'  10". 

304.  To  fiiul  tlK'  int<'r>al  of  tiiiir  betAveeu  two 
a,  tt's. 

!i05.  IMu're  arc  two  methods  in  common  use  for  finding 
the  time  between  two  dates :  1,  by  compound  subtraction, 
in  whicli  the  result  is  given  in  years,  months,  and  days,  and 
in  whicii  12  months  are  cfonsidered  a  year,  and  30  <hiys  a 
month;  2,  the  result  is  given  in  days,  or  in  years  and  (htys, 
and  the  true  numl)er  of  days  is  taken  for  each  month. 

Ex,  Fiiul  the  time  in  months  and  days  from  Apr.  24  to 
Nov.  10. 

Analysis.  — Kpi'iTsent  the  months  and  days  by  their 
numbers  and  find  their  diiTcrence  by  compound  subtrac- 
tion, writing  the  later  date  as  the  minuend  and  the  earlier 
as  the  sulitrahend. 

In  many  examples  the  interval  may  be  found  mentally 
as  follows:  From  Apr.  24  to  Oct.  24  are  (tiiio.;  in  Oct. 
there  are  fi  more  days  after  the  24th  (regardinjr  each 
month  as  80  days),  and  in  Novemher  to  Nov.  10th  inclusive,  there  are 
10  days.  Hence  the  total  time  between  tlie  fiiven  dates  is  G  mo.  \^^d^l. 
The  above  methods  may  be  used  for  linding  the  exact  interval  in 
days  by  making  the  necessary  corrections.  G  w.  !'• '/fl.  —  1!)G  </<». 
From  Apr.  24  to  Nov.  10,  there  are  4  months  containing  31  (/</.  each  ; 
hence  the  true  answer  is  190r/rt.  -4-  4  da.,  or  200  dn. 

Note. — When  the  month  <if  Kilniuiry  is  included,  subtmct  2  days 
in  a  comumn  year,  and  1  day  in  a  hap  year. 


OPERATION. 

mo. 

da. 

11 

10 

4 

24 

0 

16 

SUB  TR  A  CTION. 


lo.y 


Ex.     Find  the  time  from  May  18,  1876,  to  .*Iar.  2,  1882. 


OPERATION. 

yr.  ino.  du. 

1882  3  2 

1876  5  18 

5  9  M 


Anai-ysis. — A!<  in  preceding  example. 


Ex.     What  is  the  exact  number  of  days  from  July  20, 
1880,  to  Nov.  10,  1881  ? 

OPERATION. 

365  from  July  20,  1880,  to  July  20,  1881. 
11  remaining  in  July. 
31  in  August. 

30  in  September. 

31  in  October. 
10  in  November. 

478  from  Julv  20.  1880,  to  Nov.  10,  1881. 


Analysis. — In 
finding  the  intt-r 
val  between  two 
dates  the  last 
day  is  counted, 
and  not  the  firet. 
Since  the  time  is 
more  than  one 
year,  write  down 


3fio   days   as  the 

number  of  days  fioni  the  first  date  to  the  same  date  of  the  next  year. 
Next  write  down  tlje  number  of  days  in  the  month  of  July  after  the 
20tli,  then  the  number  of  days  in  each  of  the  full  calendar  months, 
and  finally  the  number  of  days  in  November  to  Nov.  10  inclusive. 
The  sum  of  these  numbers  will  be  the  required  time. 


EXAMPLES. 
306.  Find  the  time  by  compound  subtraction  from 

1.  Jan.  10  to  Aug.  28. 

2.  Mar.  16  to  Dec.  4. 

S.  Feb.  5,  1880,  to  Oct.  16.  1881. 

4.  Jan.  27,  1S81,  to  .Inly  4,  1883. 

5.  May  16,  1882,  to  Mar.  24,  1884. 

6.  June  28,  18S1,  to  Apr.  10,  1882. 

7.  July  30,  1882,  to  May  12,  1883. 
S.  Aug.  16,  1883,  to  Jan.  1,  1885. 

Find  also  the  exact  number  of  days  between  the  above 
dates. 
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Multiplication. 

♦iOI.     Kx.  Miiltiplv  fl  KiA-.  8fZ.  by  11. 

OPERATION.  Analysis— 11  times  M.  are  88r?.  =  ^.^  4rf.    Write 

£       ».         rf.  the  4'/.  iiiuhT  till"  pence,  and  add  the  Ik.  to  the  pm- 

7      16        8  duct  of  siiillings.     11  times  Ki.v.  are  ITfix,  i>lii8  lis. 

1 1  from  thi-  preceding  product  are  1H8«.  =  £9  8.«.      \\  ritf 

the  'in.  under  tlie  shillings,  and  atUI  tin-  til  to  the 

ob        o        -i  product  of  pounds.     11  times  £7  are  £77,  plus  £1) 

from  the  preceding  product  are  £86,  which  write 
under  the  pounds.     Hence  the  entire  product  is  £86  3.«.  4rf. 

Ex.     Multiply  £8  13.v.  Or/,  by  .05. 

Analysis — Reduce  the  multiplicand  to  the  decimal  of  a  |X)und  by 
Art.  198,  perform  the  required  multiplication,  and  reduce  the  result  to 
shillings  and  pence  by  Art.  19«.  £8  12s.  M.  -  £8.62.j.  £8.623  .  .0.'» 
=  £.43125.     £.43125  =  8.-*.  7.5rf. 

EXAMPLES. 

308.      /.  Multiply  £17  10*\  8r/.  by  9;  by  11 ;  by  15. 

2.  How  many  cords  of  wood  in  Vl  loads,  oaoh  load  con- 
taining -l  c(l  108  cu.ft.  ? 

3.  Find  the  cost  of  25  ijd  of  silk,  at  £1  2s.  Gr/.  per  yd. 
U.  What  is  .05  of  £127  IGn.  Grf.?    Of  £145  15.s.  M/i 

'K  What  is  the  weight  of  24  silver  spoons,  each  spoon 
weighing  1  oz.  13  pwf.  ? 

6.  Multiply  1  hr.  38  miu.  22  sec.  by  15  ;  by  12  ;  by  18. 

7.  If  15  men  perform  a  certain  piece  of  work  in  3  da. 
10  hr.  52  mill.,  how  long  wouhl  it  take  one  man  to  })er- 
form  it  ? 

S.  Multiply  £138  Ss.  Or/,  by  .02^;  .OG  ;  by  .07. 

/'.  What  will  i)0  f/fd.  of  wine  cost  at  8.s'.  3^/.  per  gallon  ? 

I(K  How  much  grain  in  12  bins,  each  containing  13  bn. 
3  pk.  6  qf.  ? 

Jl.  It'  a  man  walk  4  mi.  '3  fur.  32  rd.  in  one  hour,  how 
far  will  he  walk  in  10  hoiuv  ?     In  IG  hours  i* 
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Division. 
301>.     Ex.  If  n //r/.s.  of  r-loj-h  are  worth  £8  ISx.  6r/.  wIimI 
is  1  yd.  worth  ? 

Analysis. — 1  yd.  is  worth  1  «ta:^//  as  mucli  as  0  yd. 
I  of  £8  is  £1  and  £2  remaining.  Write  the  £1  in 
the  quotient,  and  reduce  tlie  £2  to  .shillings  a2  — 
40«.,  plus  1S«.  in  the  dividend  =  58»  i  of  .IS-f.  if» 
!•■«.  and  4«.  remaining.  Write  the  Qk.  in  the  (juo- 
tient,  and  reduce  the  4s.  to  pence.  4.s.  =  48d.,  plus 
Qd.  in  the  dividend  =  54d.  i  of  rAd.  is  9f/.,  which  write  in  the  quo- 
tient.    £1  9s.  Qd.  is  the  quotient  required. 

Note. — When  the  divisor  is  a  denominate  number,  as  in  Ex.  2, 
reduce  both  divisor  and  dividend  to  the  same  denomination,  and 
divide  as  in  simple  numbers. 

EXAMPLES. 

210.     /.  Divide  £13  \2s.  M.  by  11  ;  by  9  ;  by  38. 

2.  HoAV  many  yards  of  muslin  at  Id.  per  yard  can  ho 
bought  for  £5  125.  ?    For  £9  9.9.  ?     (See  note.) 

3.  Divide  17.<.  3^^.  by  .05  ;  by  .09;  by  .1.5. 

Reduce  the  dividend  to  the  decimal  of  a  pound,  then  divide  in  the 
usual  manner,  and  reduce  the  quotient  to  pounds,  shillings,  and  pence. 

Jf.  How  many  yards  of  silk  at  £1  19^.  'Id.  ])er  yard  can  be 
purchased  for  £80  3s.  4r/.  ?     (See  note.) 

5.  Divide  85°  18'  30"  hy  15 ;  by  18  ;  by  27. 

0.  If  48  shares  of  a  certain  stock  are  worth  £2013  8.s.,  what 
is  the  value  of  1  share  ? 

When  the  divisor  is  large  and  a  composite  nuinl)er,  divide  suc- 
cessively l)y  its  factors.  Thus,  in  the  alxive  example,  first  di\nde  by 
(■>  and  the  n-suUing  quotient  by  8. 

;.   Divide  :V>2  .1.  90  sr/.  rd.  by  10;  by  13:  i.y  IG. 

.V.  A  pile  of  wood  4/7.  wide  and  6//.  high  contains  ISrrf. 
72  en.  ft.;  what  i.-^  the  length  of  the  pile  ? 

'.K  If  120  spoons  weigh  32 //>.  9  oz.  15 /;«•/.,  what  does  1 
weigh  ? 

10.  If  42.?/f/.  of  cloth  C(.st  £20  1G.«{.  Grf.,  what  is  the  price 
of  1  yd.  'i    Of  12  yd.  't    Of  20  yd.  i 
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LONGITUDE     AND    TIME. 

211.  Tlie  whole  circle  of  the  eartli,  or  360°,  passes  under 
the  sun  in  24  hours,  and  in  1  hour  passes  ^  of  300^,  or  IS'^; 
in  1  minute,  -^  of  15^  (15  x  GO'),  or  15';  and  in  1  second, 
e'o  of  15'  (15x00"),  or  15". 

313.  Comparison  of  Longitude  and  Time. 


For  a  difference  of 

15^^  in 

Longitude 

15'    " 

a 

15"  " 

(C 

1  O     (I 

a 

r  " 

a 

1"  " 

a 

There  is  a  difference  of 

1  lir.     in 

Time. 

1  min.  " 

1  sec.    " 

4  min.  " 

4  sec.    " 

-^sec.    " 

313.  Rule. — 1.  Tlie  difference  iti  longitude  of  two 
places,  expressed  in  degrees,  minutes,  and  seconds, 
divided  by  15  will  produce  their  difference  in  time 
expressed  in  hours,  minutes,  and  seconds. 

2.  Tlie  difference  in  time  of  two  places,  expressed 
m  hours,  minutes,  and  seconds,  Tnultiplied  by  Id  will 
produce  their  difference  in  longitude  expressed  in 
degrees,  minutes,  and  seconds. 


314.     Table  of  Longitldes. 


Albany 73°  44' 50"  W. 

Ann  Arbor 80   43'  W. 

Hoston 7r    3'  30"  W. 

B.'rlin 13'  23' 43"    E. 

Calcutta 88'  19'    2"    E. 

Cincinnati    84   29'  31"  W. 

Cliirago 87^  37' 45"  W. 

J,-fler.sonCity,Mo.92'    8'         W. 

London 0'    .','38"  VV. 

Mexico 99     5'  W. 


New  York 74=    0'    3"  \V. 

New  Orleans 90     2'  30"  W. 

Paris 2    20' 22"    E. 

Philadelphia 75    10'         W. 

Rome 12    27'  14"    E. 

Richmond,  Va 77'  25'  4.5"  W. 

San  Francisco.. .  .  122'  2f>'  4")'   W. 
St   Paul,  Minn....  95      4' 55"  \V. 

St.  Louis,  Mo 90"  15'  15"  W. 

Wahhinffton,  D.  C.  77      0'  15"  W. 
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EXAMPLES. 
315.  Find  the  difference  in  longitude  between 

1.  New  York  and  London.       4-  St.  Louis  and  Calcutta. 

2.  Boston  and  Paris.  o.  Philadelphia  and  Berlin. 

S.  Chicago  and  San  Francisco.  (!.  San  Francisco  and  Calcnttju 

Find  the  difference  in  time  between 

7.  New  York  and  Greenwich.      10.  Rome  and  London. 

8.  Chicago  and  New  York.  11.  Paris  and  Albany. 

9.  Richmond  and  Calcutta.  12.  Calcutta  and  St.  Paul. 

13.  The  difference  in  time  between  New  York  and  Green- 
wich is  4  ?ir.  56  nn'n.  \  sec.  ;  what  is  the  difference  in 
longitude  ? 

14.  A  gentleman  travels  west  until  his  watch  is  50  min- 
utes fast.     How  many  degi'ees  of  longitude  does  he  travel  ? 

15.  What  change  would  a  person  be  obliged  to  make  in 
his  watch  in  going  from  New  York  to  Paris?  (For  longi- 
tudes, see  table. ) 

16.  A  navigator  finds  tliat  when  it  is  noon  at  his  place  ol' 
observation,  it  is  16  min.  34  .^ec.  past  10  p.m.  by  his  chro- 
nometer, Greenwich  time  ;  what  is  his  longitude  "? 

17.  When  it  is  6  o'clock  p.m.  at  Richmond,  Va..  Avhat  is 
the  time  at  St.  Louis,  Mo.  ? 

18.  If  the  difference  of  time  between  two  jilaces  is  1  ///•. 
18  min.  4  sec,  what  is  the  difference  of  longitudi'  ? 

19.  When  it  is  20  min.  past  2  p.m.  at  Boston,  Mass.,  what 
o'clock  is  it  at  San  Francisco  ? 

20.  When  it  is  9  o'clock   p.m.   in  San  Francisco,  it  is 
3  min.  3^  sec.  past  11  a.m.  in  Calcutta  ;  what  is  the  longi- 
tude of  San  Francisco,  if  the  longitude  of  Calcutta  is  88 
19' 2"  E.? 

21.  When  it  is  noon  in  Chicago,  it  is  5  min.  29^  sec.  of  1 
P.M.  in  New  York  ;  what  is  the  longitude  of  Chicago,  the- 
longitude  of  New  York  being  74°  3"\v.? 
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THE     METRIC    SYSTEM. 

316.  In  the  Metric  System,  the  Mdrr  is  the  basis  of 
all  the  wciglit.s  ami  measures  which  it  employs. 

'^17.  The  Meter  is  the  unit  of  length,  and  is  equal  to 
one  teii-niilliouth  part  of  the  distance  measured  on  a 
meridian  of  the  earth  from  the  equator  to  the  pole,  and 
r([iial>  about  o'.».;JT  inches. 

The  standard  meter  is  a  bar  of  platinum  carefully  preserved  at 
Paris.  Exact  copies  of  the  meter  and  the  otlier  imits  have  been  pro 
curevl  by  the  several  nations,  including  the  United  States,  that  have 
legalized  the  system. 

*il8.  The  names  of  the  hiylier  denominations,  or  muUi- 
ples,  of  the  unit  are  formed  by  ]>retixing  to  tlie  several  nnifx 
the  Greek  numerals,  deht  (10),  heclo  (100),  kilo  (1000),  and 
iiii/ria  (10000)  ;  as  dekametor,  10  meters,  herfoivpfer,  100 
meters,  etc. 

T  >  assist  the  ui'-mory,  observe  that  the  initial  letters  of  the  multi- 
ples are  in  alphabetical  order ;  thus,  D,  H,  K,  and  M. 

*ill).  The  name.s  of  the  lower  denominations,  oi-  dicisions, 
I'f  the  unit  are  formed  by  prefixing  to  the  several  tmits  the 
Latin  numerals,  deci  {-^),  centi  (7-^),  miUi  (tAtt)  5  ^deci- 
iiirtcr.  ,L.  nietcr,  centimeter,  yJ-jt  meter,  etc. 

To  assist  the  memory  observe  that  the  following  words  are  derived 
•roMi  the  same  roots ;  dime,  dervnnl,  decinuite,  decennial,  etc. ;  rmt, 
rrntfi/,  century,  centennial,  etc. ;  mill,  millennium,  etc. 


*  Thp  use  of  ihp  iiutrir  >y*tcm  ii=  nb'ismrory  in  Bj-ljrittni.  Fraiire,  (Jcrmany,. 
(ireeco.  NftlieriaiKls.  Itiily.  I'luliiiril,  R'miuaniii.  Spain,  and  Switzi  rianil  ;  in  tbe 
Argentine  Rc|)ul)lic,  Brazil,  I'cru.  San  Ddniiii!,'".  t'niicd  States  of  ( 'olonibia,  and 
I'ruiruay  :  wliilo  its  use  is  partial  or  h-iralizcd  in  Austria,  .\zores.  Madeira  and  Cape 
de  Verde  Islanils.  Central  American  Slates.  Denniark,  .Japan,  Sweden.  Norway,  Tur- 
key. Spanisli  PosHespioiiH.  (treat  Britain  and  tin-  Britisli  Possessions,  and  our  own 
country.  For  the  year  ending'  June  :i<),  l.STT.  the  value  of  our  imports  from  cotintrleo- 
where  tlie  metric  system  is  obliu'Jiiory  ainoiniicil  to  ♦n7,8')7.-4(i!t  ;  partially  In  ai»e» 
♦  17.378,7*5:  legalized,  ♦3a"..21 1. 5S.'>:  not  li-sralized  or  in  use.  only  ♦iTK)l,140.  Of  The 
amount  received  from  countries  where  its  n^e  is  let;alized.  Great  Britain  and  British 
possessions  furnish  ♦!►<>  <'>'i7.i(H)  With  these  countries  our  present  cyslem  |s  partly 
111  harmony,  but  iinforinnaiily  iIm-  'uill;  cf  .^nr  tra'h'  with  them  I*  made  up  of  aril 
dew  measured  by  the  hushei  an(i  i{:ill<in,  nciiher  of  which  standardi*  correnponds  to 
uiif  ')ushel  »r  ifHlloii  ofihi.s  cuuiitry. 
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Linear     Measure. 
•i20.     Table. 

1  Millimeter  . . .  .(xtjVj  of  a  meter)  =  .03937  in. 

\Q  mm.  =  1  Centimeter  . . . (j  J ^  of  a  meter)  =  .3!»37  m. 

]Qri/i.  ~  1  Decimeter ( y'j  of  a  meter)  r=  3.937  i«. 

10  dm.  =  1  Mktkk (1  meter)  =  39.37  in. 

10  m.  TT  1  DekaniHt-r (10  metei-s)  =  S2.S  ft. 

U)  Dm.  --^  1  llektomrfLT..  .(100  meters)  =  328.09./?. 

W  Hm.  =  1  Kilometer (1000  meters)  -  .62137  w/i. 

Notes — 1.  The  meter,  like  the  yard,  is  used  in  measuring  cloths, 
ri')bons,  laces,  short  distances,  etc. 

2.  The  kilometer  is  usetl  in  measuring  long  distances,  and  is  about 
5  of  a  mile. 

3.  The  centimeter  and  millimeter  are  used  by  artisans  and  others  in 
measuring  minute  lengths.     The  other  denominations  are  rarely  used. 

EXAMPLES. 

2*31.     1.  Reduce  875275  meters  to  kilometers. 

.\N.\LYsrs — Since  1  kilometer  equals  1000  meters,  in  875275  meters 
there  are  as  many  kilometers  as  1000  is  contained  times  in  875275,  or 
H75.275.  To  divide  by  1000  place  the  i)oint  three  places  to  the  left 
(i;{8,  3). 

2.  Reduce  675.318  kilometers  to  meters. 

-Analysis. — Since  1  kilometer  equals  1000  meters,  in  675318  kilo- 
meters there  are  675318  times  1000,  or  675318  meters.  To  multiply 
by  1000,  place  the  point  three  places  to  the  right  ( 135,  note). 

'i.   Reduce  383.04  meters  to  centimeters  ;  to  kilometers. 

.If.  Reduce  175.10  centimeters  to  kilometers  ;  to  meters. 

'~i.  Reduce  to  meters  and  find  the  sum  of  876.2  decimeters, 
30347  centimeters.  170.48  meters,  8.175  kilometers. 

G.  A  ship  sails  b'il'l  kilometers  in  48  days;  liow  many 
kilometers  does  she  sail  per  day? 

7.  What  is  the  value  of  50.4  meters  of  silk  nt  >!l.75  per 
meter  ? 

8.  10  pieces  of  cloth  contain  38.5  meters  each  ;  18  pieces 
rontaiu  30  meters  each  ;  and  24  pieces  eontnin  41.2  meters 
eaeh  ;  how  many  meleiv  in  :dl  ? 
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Square     Measure. 

23*^.  The  unit  of  square  measure  is  the  square  meter. 

Tablk. 

]00  SiiiKiif  Ci'iitiineters,  sq.  cm.   =  1  Square  Decinu'ter  =  15.5+  sq.  in. 

100  Square  Ueciineteri-,  sq.  dm.  =  1  Sqvaue  Meter,  Sq.  M.  -  1.196+  nq.  yd. 

Notes. — 1.  The  square  meter  is  used  iu  measuriug  Hooriiig,  ceil, 
ings,  etc. ;  the  square  decimeter  and  the  square  centimeter  are  used 
for  minute  surfaces. 

2:  Since  units  of  square  measure  form  a  scale  of  hundreds,  each 
denomination  must  have  two  idaces  of  figures. 

'3*4*1^.  The  unit  of  Land  Measure  is  the  are,  and  is 
equal  to  a.  square  tlekanieter  (100  st^uare  meters),  or  119.G 
square  yards. 

Table. 

1  Centare. .  ..(1  square  meter)  =  1550  nq.  in. 

100  Centare s,  ca.  —  1  Are (100  square  meters)      =  119.6  nq.  yd. 

100  Ares,  A.  =  \  Hectare. .  .(10000  square  meters)  =  2.471  acres. 

Note. — The  hectare  is  the  ordinary  unit  for  land. 

EXAMPLES. 

224.  1.  Write  Kl  .svy.  m.,  8  .^fy.  dm.,  24  sq.  cm.,  having 
the  square  meter  as  the  unit.  A/is.  10.0824. 

2.  Write  83  sq.  >n.,  9  sq.  dm.,  having  the  sq.  m.  as  the 
unit. 

3.  In  47  ares  liow  many  s((uare  meters  ? 

4.  In  60.2")  lioctares  how  luany  oen tares  ? 

•5.  How  many  s(|u;irt'  meters  in  ;i  luiihling  lot  8  ;».  by 
32  m.  ? 

(J.  How  m:iny  huikling  lots,  each  ('(iniiiining  225  sq.  m., 
can  be  formed  from  a  field  containing  9  hectares? 

7.  How  many  liectares  in  a  lanu  1.021  Km.  in  width  and 
1.(125  Km.  ill  Ungth  r 
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8.  What  is  tho  cost  of  a  mirror  2.'Zb  m.  by  1.44  m.,  at 
i>3.84  per  .s(/.  m.  ? 

P.  How  many  lots  25  m.  wide  by  60  m.  deep,  or  having 
an  equivak'iii  area,  can  bo  laid  out  from  6  hectares  ? 

10.  A  niau  bought  a  piece  of  laud  for  ^G'JoO.oO,  and  sold 
it  for  '*7G03.30,  by  which  transaction  he  made  $0.80  a  hec- 
tare ;  how  many  hectares  were  there  ? 

11.  What  will  be  the  cost  of  4  i)late-glass  windows,  each 
3.2  m.  by  2.5  »i.,  at  $2.75  per  square  meter  ? 

12.  What  will  be  the  cost  of  plastering  :'.  room  0.4  m. 
long,  4.5  m.  wide,  and  2.8  in.  high,  at  'tb  cents  a  s(juare 
meter,  allowing  30  sq.  m.  for  doors,  windows,  etc.  ? 

IS.  A  rectangular  farm  containing  04  hectares  is  025 
meters  wide  ;  what  is  its  length  ? 


Cubic     Measure. 

225.  The  unit  for  measuring  oi'dinary  solids  is  the  cifbic 
meter. 

Tahle. 

1000  Cu.  MilliinettTS,  rii.  mm.   =   1  Cu.  (Vntinu'ter  -—     .()(il  m.  in. 
1000  Cu.  CeiitimfttTs,  cu.  cm.    =   1  Cu.  Ik-cimeter    =     01.027  c/.  in. 

1000  Cu.  Decimeters,    cu.  dm.    —  1  Cu.  Metek         =  ,  ''*''    '  '    ■' 

'  1.808  cu.  yd. 

Notes — 1.  The  cubic  meter  is  used  in  measuring  embankments, 
excavations,  etc. ;  cubic  centimeters  and  cubic  millimeters  for  minute 
bodies. 

2.  Since  units  of  cubic  measure  form  a  scale  of  tliousands.  each 
denomination  must  liave  three  places  of  figures. 

220.  The  unit  of  Wood  Measure  is  the  .^fer,  and  is 
equal  to  a  cubic  nu'ter,  or  iJo.ol^  cui)ic  feet. 

T.\BLE. 

(  2759  C(ird 

10  Decisters,  dx.        1  Stcr (1  Cubic  Meter)        -  \' 

':{.*>.:> IT  cu.  f! 

10  Sters,  »,  =  1  ])«-k:(.-.ter,  Jh.{W  I'ubic  Meiers)  —     2. Toll  cords. 
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EXAMPLES. 

237.  ■/.  Write  29  cu.  m.,  75  en.  dm.,  having  the  cubic 
meter  as  the  unit.  Ann.  29.075  cu.  m. 

2.  Write  17  cu.  m.,  218  cu.  dm.,  27  cu.  cm.,  hanng  the 
cubic  meter  as  the  unit. 

J.  How  many  cubic  meters  in  a  box  3.5  m.  by  3.2  m.  by 
2.5  m.  ? 

Jf.  Bought  12  sters  of  wood  ;  having  sold  8. 7  cnl)ic  meters, 
how  much  remained? 

5.  There  are  13  blocks  of  marble,  each  ctMihuning  ;51(>.l(i 
cu.  dm. ;  how  many  cubic  meters  in  all? 

>i.  How  many  cubic  meters  in  an  excavation  13.2  m.  by 
18,5  m.  by  8.4  m.  ? 

7.  At  l>1.2.">  a  cubic  meter,  Avhat  will  it  cosi  lo  dig  a  cel- 
lar 0.5  m.  long,  0.-4  m.  wide,  and  2.5  m.  deep  ? 

<V.  How  many  sters  of  Avood  in  a  pile  2.5  in.  high,  2  m. 
wide,  and  1''.5  m.  long?  What  is  the  length  of  a  pile  of 
the  same  height  and  width  containing  216  sters  ? 

9.  Find  the  value  of  a  pile  of  wood  12.3  m.  long,  3.2  m. 
Avide.  and  2.5  m.  high,  at  $2.25  per  ster. 

10.  Find  the  volume  of  a  stick  of  timber  12.5  m.  long, 
the  end  of  which  is  .32  m.  square. 

Dry     and     Liquid     Measure. 

338.  The  unit  of  Dry  and  Liquid  Measure  is  th< 
Hter,  which  is  equal  to  a  cubic  decimeter,  1.0567  wiiu'  (|uaris. 
or  ,908  dry  quart. 

Table. 

Dry  Meat'iirc.    L((|uld  Mensiin'. 
1  Millilitt-r. .  .(f,,',,,,  "f  »  li^'^r)  -  .06103  ni.  in  ,  or  .0;j:!8  //  m 
10  vil.  -  1  Centiliter  .  .(jl,„  of  a  liter)    =  .H108  cu.  in.,    or  .888/.  -j. 
10  d.     =  I  Deciliter  .  .( ,'„  of  a  liter)      =  6.1037  rii.  in.,  or  845  gi 

\Odl.    =1  LiTEH (1  liter)  =  .908  qt.,  or  1  0r)fi7  y/. 

10  ;.      =1  Dckalit  r  .  .( 10  lit.  is)  =  9.08  qt..  or  2  ()-118  yti/. 

10  Df.  =  1  M.Ttolit.'r.ddO  liu-rs)  =  2.8375  bii  .        or  26  418  </,//. 

10  HI.  =  1  Kilolitcr.  . .( 1000  lilors)        =  28.875  6m.,        or  264.18  g,tl. 
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Notes — 1.  Tin:  liter  's  c  •imiionly  iis'd  in  measuring  wine,  milk, 
etc..  in  moderate  quantities.  For  minute  quauiities  ilic  ccniiktor  and 
MiiHiliter  are  employed  ;  and  for  large  quantities  t.ie  dekaliier. 

2  For  rat-asuring  grain,  etc.,  the  hectoliter  i=2  8;j7r)  bushels)  is 
toaimonly  u&od. 

;;.  In.stead  ol  the  kiloliicr  :iud  milliliter,  it  is  customary  to  use 
th  'ii-  eijuals.  ihe  cubic  meter  and  cubic  ceuiimeter. 

EXAMPLES. 

!^!^9.  1.  How  many  liters  in  a  vessel  whose  capacity  is 
1  cubic  meter  ? 

2.  How  many  hectoliters  in  1  cubic  meter  ? 

S.  What  is  the  cost  of  sixteen  liters  of  milk  at  8  cents  a 
liter  ? 

4.  How  many  hectoliters  of  wheat  can  be  bought  for 
*39G  at  *5.50  per  hectoliter  ? 

5.  How  many  hectoliters  of  grain  can  be  put  in  a  rectan- 
gular bin,  4  w.  long,  3.5  w,  wide,  and  \.'l  m.  Iiigh  ? 

6.  How  many  liters  in  03. 5  dekaliters?  In  83.75  hecto- 
liters ? 

7.  At  $1.75  a  liter,  what  is  the  cost  of  85.0  dekaliters  of 
wine  ? 

8.  How  many  hectoliters  in  10  cubic  meters  ? 

9.  How  many  bags,  each  holding  1  hectoliter,  can  be 
filled  from  a  bin,  1.5  m.  high,  2.4  m.  wide,  and  5  m.  long? 

10.  A  cistern  3.5  m.  by  3.2  m.,  and  9  ///.  deep,  will  Jiold 
how  many  dekaliters? 

11.  A  merchant  bought  4  hectoliters  of  nuts  at  $8.50  per 
hectoliter,  and  retailed  them  at  12  cents  a  liter  ;  what  was 
bis  profit  ? 

K\  What  must  be  the  length  of  a  bin,  whose  width  is 
4.8  m.  and  depth  2.4  m.,  to  hold  720  hectoliters  of  grain  ? 

13.  How  many  liters  of  wine,  at  75  cents  per  liter,  must 
be  given  in  exchange  for  480  hectoliters  of  wheat  at  #5.25 
per  hectoliter? 

H.  How  many  liters  will  a  cistern  liold  that  is  4.8  m. 
long,  3.G  ///.  wi(U',  and  3.2  in.  deeiir* 
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\Veight. 

230.  The  unit  of  weight  is  the  gram,  which  is  equal  to 
the  weight  of  a  cubic  centimeter  of  distilled  water  in  a 
vacuum,  at  its  greatest  density  (39.2°  F.),  or  15.432  grains. 

Table. 

1  Milligram (tsito  ^^  ^  gram)  =     .01543  gr.  Tr. 

Ki  mg.  =     1  Centigram (^^j^  of  a  gram)  =     .  1543  ,97".  Tr. 

10  eg.  =     1  Decigram {-^^  of  a  gram)  =     1.543  gr.  Tr. 

\{idg.  =     1  Gram (1  gram)  =     15.432  grr.  Tr. 

10^.  =1  Dekagram (10  grams)  —     .3527  mj.  Av. 

lOD^r.  =     1  Hectogram.... (100  grams)  =     3.5274 'V2.  Av. 

.^  .^  I  1  Kilogram,  /        ,  ,,„  S  2.6792  lb.  Tr. 

10^^-  =]      orKUo        [--a^OO  grams,  =  j  o.^..^ /6.  Av. 

10  ^^r.  =     1  My  riagram....  (10000  grams)  =     22.046  Jft.  A  v. 

lOO^-l'  '''"  I  =     1  Quintal (100000  grams)  =     220.46  lb.  Av. 

10  <^.,  or      /       j  1  Tonneau,  >        ,.nAAnr.n  v       j  2204.6 ».  Av. 

1000  Kilos  }  =  ]      or  TON      f    •  -^^^^^^^^  -^''""^'  =  i  1.1023  T. 

Notes— 1.  The  above  table  is  used  in  computing  the  weights  of 
all  objects  from  the  smallest  atom  to  the  largest  known  body.  The 
grom,  kilogram  (or  kilo),  and  ton  are  principally  used. 

2.  The  gram  is  used  in  weighing  letters,  gold,  silver,  precious  stones, 
and  medicines. 

3.  The  kilogram,  or  kilo,  like  the  pound,  is  used  in  weighing 
groceries  and  coarse  articles.     It  is  approximately  2J  pounds  Av. 

4.  The  ton  is  I  he  weight  of  a  cubic  meter  of  water,  and  is  used  in 
weighing  very  heavy  articles,  as  coal,  iron,  etc. 

5.  The  pound  of  Germany.  Austria,  and  Denmark  is  equal  to  J  of  a 
kilogram  ;  the  centner  (100  t«erman  pounds)  to  ).  of  a  quintal. 

EXAMPLES. 
331.     1.   What  is  the  weight  in  grams  of  a  cubic  meter 
of  water?     Of  a  en.  dm.  of  water  ? 

2.  A  farmer  sells  to  A  3.71  G  T.  of  hay,  to  B  4.325  7'.,  to 
C  8775  kilos ;  how  many  tons  does  he  sell  ? 

3.  The  U.  S.  50-ccnt  piece  weighs  12.5  grams  :  how  mnn- 
can  be  coined  from  a  kilogi*am  of  standard  silver ? 
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11. 


4.  The  U.  S.  5-cent  piece  (copper  and  nickel)  weighs  5 
grams;  how  many  5-cent  pieces  are  equivalent  in  weight  to 
12  50-cent  pieces  ? 

5.  How  much  alloy  must  be  used  in  making  1200  U.  S. 
twenty-five-ceut  pieces?     (See  Art.  17G.) 

6.  What  is  the  cost  of  75.6  kilos  of  sugar  at  18  cents  a 
kilo? 

7.  How  many  kilos  of  lard  can  be  bought  for  1248  francs 
at  1.04  francs  per  kilo  ? 

8.  What  IS  the  weight  of  10  cu.  m.  of  ice,  it  beins^  .03  as 
heavy  as  water  ? 


232.    Table  of  Equivalents. 


inch  =  2.54  centimeters 

foot  =  3.048  decimeters 

yard  =  0.9144  meter 

rod  =  0.5029  dekameter 

mile  =  1.6093  kilometers 

sq.  inch  =  6.453  scj.  centimeters, 
sq.  foot  =  9.2903  S(i.  decimeters.  . 

sq.  yard  =  0.8361  sq.  meter 

sq.  rod  =  2.").293  S(|.  meters 

acre  =  0.4047  iiectare 

sc].  mile  —  2  59  sq.  kilometers.  .  . 
cu.  incli  =  16.387  cu.  centimeters, 
cu.  foot  =  28.317  cu.  decimeters. . 

cu.  yard  =  0  7645  cu.  meter 

cord  =  3.624  sters 

liquid  quart  =  0.9463  liter 

gallon  =  0.3785  dekaliter 

dry  quart  =  i.lOl  liters 

bushel  =  3.534  dekaliter?! 

ounce  av.  =  38.35  grams 

pound  av.  =r  0.4536  kilogram.  .  . 
pound  av.  =  0.9073  Qer.  pounds., 
ton  (3000  lbs.)  -  0.9073  met.  ton. . 

grain  Troy  =  0.0648  pram 

ounce  Troy  —  31.1035  gram.-*  .  .  . 
|)OUiid  Troy  .=  0.3732  kilogram.  . 


1  centimeter  =  0.3937  inch. 

1  decimeter  =  0.338  foot. 

1  meter  =  1 .0936  yards  =  39.37  ia. 

1  dekameter  =  1.9884  rods. 

1  kilometer  =  0.62137  mile. 

1  sq.  centimeter  —  0.155  sq.  inch. 

1  sq.  decimeter  =  0.1076  sq.  foot. 

1  .s(i.  meter  =  1.196  sq.  yards. 

1  are  — 3.954  sq.  ro(ls=l  19.6  sq.  yds 

1  hectare  =  3.471  acres. 

1  sq.  kilometer  =  0.38;il  sq.  mile. 

1  cu.  centimeter  =  0.061  cu.  inch. 

1  cu.  decimeter  =  0.0353  cu.  foot. 

1  cu.  meter  =  1.308  cu.  yards. 

1  ster  =  0.2759  cord. 

1  lit(!r  =  1.0567  liipiid  ([uarts. 

1  dekaliter  =  3.6417  gallons. 

1  liter  =  0.908  dry  (juart. 

1  hektoliter  =  2.8375  busliels. 

1  {jram  =  0  0.'?.527  ounce  av. 

1  kilogram  =  3.3046  pounds  a  v. 

1  Qer.  pound  =  1.1023  pounds  av 

1  met.  ton  =  1.1023  tons 

1  gram  =  15.433  grains  Troy 

1  gram  —  0.03215  ounce  Troy 

1  kilogram  =  2.679  iM)unds  Tmy 
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EXAMPLES. 

233.     1.  In  225  meters  how  many  yards  ?    How  many 
inches? 

2.  Reduce  6  miles  to  kilometers;  to  meters. 

3.  Reduce  040  acres  to  hectares ;  to  ares. 

Jf.  In  10  kilometers,  how  many  feet?     How  many  miles r 

5.  In  3T5.G  kilos,  how  many  pounds  ? 

6.  How  many  German  pounds  in  225  English  or  U.  S. 
pounds  ? 

7.  What  is  the  weight  of  the  U.  S.  standard  silver  dollar 
in  grams?     Of  the  trade  dollar? 

8.  In  5000  U.  8.  bushels,  how  many  hectoliters?     How 
many  dekaliters? 

'■>.  In  875  cu.  yd.  how  many  cv.  m.  ? 

10.  In  1000  cu.  m.  how  many  en.  yd.  ? 

11.  Reduce  ITIS  (jal.  wine  to  liters;  to  dekaliters. 

li.  In  2-44  sq.  m.  how  many  sq.  yd.?     How  many  »q.  ft.t 
!■!.  Reduce  220  oz.  Av.  to  grams  ;  to  kilograms. 
iJf.  Reduce  4387  meters  to  miles. 

234.    Approximate  Values.* 

Wluii  IK)  great  accuracy  is  required,  we  may,  for  all  practical  pur- 
poses, fODsider — 

1  cu.  met.  or  ster  =  1 J  cu.  yd.,  or  \  cord. 

1  liter  =  1  quart. 

1  hectoliter  =  2.\  biislirls. 

1  gram  —  1")',  jjruins. 

1  kilogram  =  21  ])ouuils. 

1  ton  =  2300  pounds. 


1  deciuicter       =  4  inches. 
1  meter  —  3J)  inches. 

5  meter.><  1  rwl. 

!  kilouK'ter         -  i;  mile. 
1  square  meter  —  lOJ  sq.  feet 
I  hectaie  —  2.',  acres. 


*  For  f-horl  niiprnximute  rules  for  ri-duciiic  the  metric  cyptem  to  tl.c  cwmmou 
fy»teni  of  \vi'i<,'htH  und  inea8ure!<,  and  vict  versa,  eee  the  Packard  Commercial 
s.RlTnMETic,  page?  85-87. 

For  other  forei(ri>  woif.'hif  iiiul  iiu-nt>iirc!',  fvc  ihe  Packard  Cohvkrcial  Arith- 
ikSTic,  iiot^of  88-UU, 
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REVIEW     EXAMPLES. 

2'.ir>.  I.  How  many  days  from  Mar.  16  to  Oct.  4.-' 
From  June  30  to  Dec.  25  ? 

,.'.  Find  the  time  by  compound  subtraction  from  Aug. 
iiJ,  1882,  to  Jan.  15,  1884. 

rJ.  How  many  leap  years  from  1881  to  1897  ?  From  1795 
to  1845  ?     From  1889  to  1909  ? 

4.  Reduce  2.375  years  to  years,  months,  and  days. 

/J.  Suppose  a  person's  income  to  be  11000  per  day,  liow 
much  is  that  per  minute  ? 

0.  In  4376  feet  how  many  chains  ?     How  many  inches  ? 

7.   In  396  rods,  how  many  chains  ?     How  mauy  feet  ? 

6'.  In  37.56  chains,  how  many  feet?     How  many  rods? 

9.  Children's  size  1  of  shoemakers'  measure  is  4|  inches 
long  ;  what  is  the  length  of  boys'  size  8,  youths'  size  1,  and 
men's  size  10  ?  (Size  1  of  the  second  series  is  one  size  longer 
than  size  13  of  the  first  series.     See  Art.  152.) 

10.  How  many  square  feet  in  a  lot  25  feet  front  and  luo 
feet  deep? 

11.  How  many  square  feet  in  a  rectangular  lot,  wliose 
breadth  is  25f  feet  and  whose  length  is  116^  feet? 

12.  How  many  acres  in  a  rectanguhir  field,  28.50  chains 
by  46.38  chains? 

iJ.  How  many  square  yards  in  a  floor,  16  ff.  6  in.  by 
12  fi.  9  in.? 

14.  How  much  will  it  cost  to  carpet  a  floor  16/7.  by  18 
ft,  with  carpeting  f  yd.  wide,  at  $1.60  per  yard  ? 

15.  What  is  the  value  of  a  field  320  rd.  long  and  160  rd. 
wide  at  122.50  an  acre? 

16.  A  rectangular  lot  contains  24  acres ;  what  is  its  width, 
its  length  being  1056  feet  ? 

17.  How  much  will  it  cost  to  dig  a  cellar  36//.  long, 
30 /if.  wide,  and  6//.  deep,  at  30  cents  per  cubic  yard  ? 

18.  If  a  pile  of  bark  is  40  ft.  long  and  4/1.  wide,  how 
high  must  it  1)C  to  contain  10  cords  ? 
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19,  How  many  feet,  board  measure,  in  16  boards  each 
18 /if.  long,  10  i?i.  wide,  and  1  in.  iliick  ? 

20.  How  many  feet,  board  measure,  in  13  planks,  each 
10//.  long,  12  in.  wide,  and  2rin.  thick? 

kl.  How  many  board  feet  in  225  cubic  feet  ? 

22.  Paid  §222  75  for  boards  at  §13.50  per  M.;  how  many 
feet  were  purchased  ? 

2J.  What  is  the  value  of  27315  //.  of  lumber  at  S12 
per  M.? 

24.  How  many  pills,  each  containing  5  grains,  can  be 
made  from  1  lb.  av.  of  quinine  ? 

25.  In  70  oz.  Tr.,  how  many  oz.  av.  ? 

26.  In  70  lb.  Tr.,  how  many  lb.  av.  ? 

27.  What  is  the  co.-^t  of  11  T.  12  cwt.  of  "Nut"  coal  at 
$6.95  per  ton,  and  9  T.  16  cwt.  of  '-Chestnut"  coal  at 
^6.25  per  ton? 

,?.s'.  What  is  the  freight  of  16  TT  17  cwf.  25  lb.  at  15  per 
t(m  (2240/*.)? 

29.  What  is  the  cost  of  15669  pounds  meal  at  $\.\0  per 
civi.  ? 

39.  What  cost  16450  pounds  of  hay  at  115.50  per  ton  ? 

31.  In  27318  pounds  of  corn,  how  many  bushels  ?  Wluit 
is  the  value  of  the  same  at  48f  cents  per  bushel? 

32.  What  is  the  vaUie  of  27318  pounds  of  corn,  at  87.1 
cents  per  cental  ? 

Note— Examples  35  and  36  illustrate  the  present  and  the  cental 
systems  of  buying  and  selling  produce,  and  show  ilir  calculations 
saved  by  using  the  latter. 

33.  In  7346  pounds  of  oats,  how  nrauy  l)ushels  ? 

.14.  What  is  the  cost  of  273fi  A//.  0:11  s,  at  58  cents  \)oy 
bushel  ? 

5;.  Find  the  value  of  281  lb.  peas  at  *1.05  per  bushel  ? 

3t;.  What  is  the  vahie  of  291  lb.  of  peas  at  11.75  per 
cental? 

37.  Wliat  is  the  value  of  186  lb.  <>f  beans  at  $2.25  per 
bushel  ? 
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38.  Find  the  cost  of  193  Ih.  beans  fvt  83.75  per  cental. 

39.  At  what  price  per  bushel  is  rye  at  $1,227  per  cental '' 
Oats  at  11.66  per  cental  ?     Barley  at  82.126  per  cental  '^ 

JiO.  How  many  bushels  in  27316  pounds  of  wheat  y  in 
24:375  pounds  of  corn  ?  In  16218  pounds  of  oats  't  In 
21412  pounds  of  barley  ?     In  17387  pounds  of  malt  ? 

Jf.1.  How  many  bushels  in  54  centals  of  wheat  ?  In  87 
centals  of  corn  ?  In  46  centals  of  oats  ?  In  53  centals  of 
barley  ? 

^3.  How  much  per  cental,  is  wheat  at  $1.85|  per  bushel  ? 
Corn  at  1^)\  cents  per  bushel  ?  Oats  at  48|  cents  per  bushel  ? 
Barley  at  87  cents  per  bushel  ? 

.1(3.  How  much  per  bushel  is  wheat  at  $1.27  per  cental  ? 
Odrn  at  $1,323  per  cental  ? 

JfJf.  How  much  per  cental  is  timothy  seed  at  $1.75  ]>er 
bushel  ?     Clover  seed  at  $8.55  per  bushel  ? 

Jf5.  What  is  the  cost  of  561^3  bushels  oats  at  43  cents  per 
bushel?     Of  411^^  bushels  corn  at  46  cents  per  bushel? 

Note.— The  small  figures  represent  pounds. 

JfT).  A  quartermaster  purchased  75000  pounds  of  corn,  at 
31^  cents  per  bushel ;  32113  pounds  of  oats,  at  32|  cents 
per  bushel  ;  and  79500  pounds  of  hay,  at  $22.37|-  per  ton 
(2000  pounds).     What  was  the  total  cost  of  the  purchase  ? 

Jf7.  A  farmer  sold  18360  pounds  of  corn,  at  64  cents  jht 
cental;  22450  pounds  of  oats,  at  94  cents  per  cental ;  and 
36650  pounds  of  hay,  at  $1.31  per  cental.  How  niucli  was 
realized  from  the  sale? 

Jf8.  How  many  sheets  of  paper  in  5  reams  ? 

Jf.9.  How  many  grains  of  gold  and  alloy  respectively  are 
required  for  the  coinage  of  6i)83  gold  dollars  ? 

50.  How  many  Troy  ounces  of  pure  silver  would  be  re- 
quired in  the  coinage  of  2,000,000  standard  silver  dollars  ? 
How  much  copper  ? 

51.  Find  the  value  of  an  oz.  Tr.  of  standard  gold,  making 
no  allowance  for  the  alloy  and  coinage.     Of  an  oz.  av. 
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52.  The  coinage  at  the  mints  of  the  United  States  during 
tlie  fiscal  year  ending  .June  30,  1879,  was  as  follows : 

Gold— Double-eagles,  *57,234,340  ;  eagles,  |il,031,44j  ; 
half-eagles,  $1,442,130;  three-dollars,  §;109. 182  ;  (|uarter- 
eagles,  >;!,  1(56,800;  dollars,  S3.02U  :  total  gold,  $ . 

Silver— Dollars.  >'27,227,O50;  half-dollars,  $22"):  <ni:irr.-! 
dollars,  ^112.50  ;  dimes,  *4o  ;  total  silver,  * . 

Minor  Coinage — 5-oents,  11,175  ;  3-cents,  $'t84 ;  cents, 
$95,639;  total  minor  coinage,  $ . 

How  many  })ieces  were  coined  and  what  was  the  total 
value  of  the  coinage  ? 

5S.  Add  £27  16s.  lOf/.,  £6  lO.s.  M.,  £47  15.s.  11//.,  £25  7«. 
Gd,  £3  14.S.  M.,  and  £23  IGs.  3//. 

51^.  In  47  guineas,  how  many  shillings  and  pounds? 

55.  What  is  the  value  of  45000  tons  of  steel  rails  at  97*-. 
6i7.  per  ton  ?  What  is  the  value  ])er  ton  in  U.  S.  money  ? 
Of* total  in  U.  S  money? 

56.  How  many  yards  of  cloth  at  3s.  (!//.  per  yard  can  be 
bought  for  £7  ? 

5~.  Keduce  £19  16.9.  Sid.  to  the  decimal  of  a  pound. 

58.  If  £1  sterling  is  worth  ><4.S7,  what  is  the  value  of 
£225  18.V.  U.  ? 

59.  What  is  the  value  of  'Zi)  yd.  silk  at  IOn.  6^/.  per  yard  ? 
00.  If  ]  franc  is  worth  S.193,  what  is  the  vahu-  of  *1  in 

francs  ? 

61.  What  is  the  value  in  U.  S.  money  of  875  Napoleons? 
\l  JVapoleon  =  20  francs.) 

(>2.  What  is  the  cost  of  50  nn-ters  silk  at  8.25  francs 
(8  francs  25  centimes)  i)er  meter  ? 

63.   What  is  the  value  in  U.  S.  money  of  240(i0  marks? 

<iJf.  What  is  the  value  in  V .  S.  money  of  5,528.304  Hra- 
zilian  reis?     Of  7387  Portuguese  milreis  ?     (See  Art.  187.) 

65.  In  8375  pies  (money  of  India),  how  many  annas  and 
rupees  ?     (See  Art.  187.) 

66.  The  difference  in  the  local  time  of  two  places  is  3  hr. 
43  nun.  12  sec,  what  is  the  difference  in  longitude? 
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67.  Wliat  its  tlie  v.-iliie  of  u  pile  of  wood,  2Hft.  long,  Qft. 
high,  and  8//.  broad,  at  15.05  per  cord? 

68.  Find  the  cost  of  papering  a  room  22/1.  6  i)i.  long, 
13//.  6  in.  wide,  and  9//.  high,  the  paper  being  worth  45^ 
per  roll,  and  each  roll  containing  8  yds.,  18  m.  wide. 

69.  When  it  is  4: hi:  ^Ornin.  A.M.  at  Chicago,  what  is 
the  time  at  Calcutta  ? 

70.  How  many  bushels  will  a  box  lOyi^.  long,  5//.  wide, 
and  'i/L  high  contain  ? 

Note. — Since  a  basliel  is  about  1^  cubic  feet,  the  following  ap- 
proximate rules  may  bo  used  for  all  practical  purposes : 

To  reduce  cubic  feet  to  bushels:   Deduct  one-fifth. 

Th-^  result  will  be  too  small  by  about  A\  bushels  for  every  1000 
busli'ls  of  the  result. 

To  reduce  bushels  to  cubir  leet  :   Add  one-fniirth. 

T!ie  rt'sult  will  be  too  great  by  about  4|  cubic  feet  for  every  100(1 
cubic  feet  of  tlie  result. 

Solve  the  above  cKample,  both  exactly  and  aiii)rnximatrly,  and 
c.)mi)are  the  results. 

71.  IIow  many  hectoliters  of  grain  will  a  bux  4  im-ters 
lonsf,  3.2  meters  wide,  and  2.5  meters  high  coiit.iin  ;•' 

72.  How  many  gallons  of  water  will  a  cistern  hold  which 
is  8/if.  long,  Iff.  wide,  and  10ft.  deep  ? 

73.  What  is  the  capacity  in  liters  of  a  cistern  25  meters 
long,  2.2  meters  wide,  and  3  meters  deep  ? 

7.^.  In  52  meters  cassimere,  how  many  vards? 

75.  The  specific  duty  on  Brnssels  carpet  is  44  cents  per 
scpiare  yard;  what  is  the  duty  per  square  meter  ? 

76.  In  a  pane  of  glass  24  in.  by  30  ///..  how  many  s(piare 
decimeters? 

77.  The  duty  on  pig-iron  is  *T  ])er  ton  (2240 //a)  :  what 
is  the  duty  per  metric  ton  or  millier  ? 

78.  The  U.  S.  custom  duty  on  alcohol  i-;  $2  per  gallon  ; 
what  is  the  duty  per  liter  ? 

79.  The  duty  on  tallow  candles  i>:  2i  cents  per  pound  ; 
what  is  the  duty  per  kilogram? 


PERCENTAGh. 


23G.  Percentage  i.s  a  term  applied  to  all  operations  in 
which  100  is  used  as  the  basis  of  computation. 

It  is  also  the  name  given  o  any  number  of  hundredths  of  a  num- 
ber. 

23T.  Per  Cent.  (^/)  i?"  an  abbreviation  of  the  Latin  ^^er 
centum,  meaning  on.  or  by  the  hundred. 

Thus,  5%  means  5  of  every  hundred,  or  5  hundredths  (if; 5,  or  05). 

238.  Any  per  cent,  may  be  expressed  in  the  form  of  a 
decimal  o\  fraction. 

Thus,  i)  ]^er  cent.  =  5  %  =  5  hundredths  =  .05  =  ^%-^  =  t>\,.  The  first 
two  forms  are  used  in  the  statements  of  questions  ;  the  others  in  the 
operations. 

239.  In  percentage,  three  elements  are  considered,  viz.: 
the  Base,  the  Bate,  and  the  Percentage.  Any  two  being 
given,  the  other  can  be  found. 

240.  The  Percentage  is  the  result  obtained  by  taking 
a  certain  number  of  hundredths  of  a  number. 

241.  The  Base  is  the  number  of  which  a  certain  num- 
ber of  hundredths  are  taken. 

242.  The  Rate  is  the  number  of  hundredths,  or  the 
number  per  cent. 

Tims,  in  the  statement,  0%  of  300  is  18,  the  Perci-nlnp^e  is  18,  the 
Biisn  :J,00,  and  6  per  cent.  (.OG)  is  the  Rale. 

2-4.3.   Applications  of  Percentage.— The  principle 
of   i)ercentag»'  arc  applied  tt)  ni my  of   the   most  comn)on 
l)usiness  transactions.     Among  the  most  imj)ortant  of  these 
are  Trade  Discounts,   Commission,   Insurance,   Profit  and 
Loss,  Duties,  Interest,  and  E.xchange. 
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344.  Ex.  What  is  5  p^r  .ent.  of  300? 

OPERATION.  Analysis. — b',c  is  equivalent  to  5  liundredths 

300  Base.  (xfo.  "r  .05).     5  hundredihs  of  a  number  may  be 

05  Rate  found  by  multiplying  it  by  5  liundredths.     For 

convenience,  the  multiplication  is  performed  by 

15.00  Percentage.        expressing  the  5  liundredths  in  the  form  of  a 
decimal.     .0"J  x  300  =  15,  the  percentage  required. 
Therefore,  the  Percentage  is  the  product  of  two  factors,  the  Base  and 
the  Kate. 

Or,  1  %  of  300  is  3,  and  5  %  is  5  times  3,  or  15. 

Ex.     15  is  5  per  cent,  of  wliat  number  ? 
OPERATION.  Analysis.—  In  this  example  there  is  given  the 

Rate.   Percentage.       Percentage  and  Rate,  to  find  the  Ba.se.     Since  the 
.05  )  15.00  Percentage  =  the  Base  y  the  Rate,  the  Base  =  the 

BaseTsOoT  Percentage  -  the  Rate 

Or,  if  15  is  5%  of  a  certain  number,  1%  is  i  of 
15,  or  3;  and  the  number,  or  100%,  is  100  times  3.  or  300. 

Ex.     15  is  what  per  cent,  of  300  ? 

OPERATION.  Analysis. — The  Base  and   Percentage  are 

Base.  Percentage.  Rate.       gj^p^^  ^o  find  the  Rate.     Since  the  Percentage 
300  )  15.00  (  .05         =  the  Base  x  the  Rate,  the  Rate  =  the  Per- 
centage H-  the  Base.     15  -f-  300  =  .05  (5  % ),  the 
required  per  cent.     Or,  15  is  jj^j'^g  or  ^'o  of  300.     ^V  =  ioff>  or  5/^- 

Ex.     What  is  4^  of  £247  13a\  M.  ? 

OPERATION. 

Analysis. — Multiply  the  nuniber  of  each 
denomination  by  04,  as  in  the  margin,  and  then 
reduce  the  decimal  parts  to  integers  of  lower 
denominations  ( liXi). 

Or,  reduce  shillings  and  pence  to  the  decimal 
of  a  pound  (See  note.  Ex.  6,  Art.  199).  take  the 
required  per  cent,  and  reduce  the  decimal  result 
to  lower  denominations.     Thus, 

£>47  13.V.  6f/.  =  £247.075. 
£247.675  x  .04  r-  €9.9.)7  ==  £9  18s.  l.G8d. 

345.  Tiiese  principles  may  be  expressed  hv  the  following 
formula  : 

F  =  B  X  n  ■     ^  =  />  H-  /.*  :     R  =  r  ^  R 


£        s. 

d. 

247     13 

6 

.04 

£9.88   .52 

.24 

20 

.V.  18|.12 

12 

:l     1.68 

hO%  = 

M)  =^. 

in%=-m=h 

^H%= 

.33i=i 

12i%  =  .12i=JL. 

25%  = 

.•^5   =1. 

,10^  =.10  =A. 

20%  = 

.20  =f 
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346.  Riles. —  /.  T<>  fiul  fhc  jterrentage,  tmdtiphi 
the  base  by  the  rate  e.vpvessed  decinia/ly. 

2.  To  find  the  base,  divide  the  percentage  bij  the 
rate  expressed  deciniaUy. 

3.  To  find  the  rate,  divide  the  percentage  by  t/ir 
base. 

Note. — In  finding  the  rate,  to  produce  a  quotient  of  hundredths, 
make  the  decimal  places  of  the  dividend  exceed  those  of  the  divisoi 
by  2. 

'247.  When  the  rate  is  an  ali(iuot  part  of  100,  it  is  gen- 
erally more  convenient  to  use  the  equivalent  fraction.    Tims. 

61%  =  .0G{=^. 
5%  =.0.5  =.,V 
^h^f  =.0.5J  =  ^\y. 
2i',;  =  .02i=^s 


348.  What  is  Find 

i.  I- of  1728?  0.   16^,  of  1375. 

2.  j%^  of  2456?  7.  8ff  of  >'24.25. 

5.  .25  of  5280?  S.  21',,  (^  of  lOC^)  of  876. 

4.  25^^  of  8424?  9.   7^^^  (10%— ^of  10^)  of  $1678. 

6.  \%  of  1000?  10.  i%  (l%-i%)  of  $21275. 

11.  What  is  the  difference  between  2  Jf,  of  $16000  and  5% 
'.f$8475? 

l.L  A  bought  goods  amounting  to  $375.60,  and  sold  them 
so  as  to  gain  30%  of  the  cost  ;  how  mueh  did  he  gtiiii  ? 

1-i.  A  lawyer  collected  $2875,  and  cliargcd  5'^  for  his 
services;  hosv  much  did  he  ivtiiin  tor  his  serviirs.  and  how 
Miiicli  (lit!  he  pay  over  ? 

/^.  What  is  the  duty  on  twelve  wiitches  valued  jit  $75 
each,  at  25%  of  the  value  ? 

15.  Jan.  10,  a  merchant  buys  a  bill  of  goods  amounting 
to  $876.40  on  the  following  lernis  :  4  months,  or  less  5%  if 
paid  in  10  days.     How  niuth  would  settle  the  bill  Jan.  18  r 
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16.  The  product  of  two  factors  is  75  ;  \1  one  of  the  fac- 
tors is  .03,  what  is  the  other  factor? 

17.  The  percentage  is  f)0,  and  the  rate  'Z\%',  what  is  the 
hase  ? 

18.  I?18.08  are  b%  of  what  ?    22.  165  //.  are  33^^^'  of  what  ? 

19.  $324  are  3^  of  wliat  ?        23.  £240  are  3J^,  of  what  ? 

20.  $37.50  are  -1^%  of  wliat  ?  ;^4  $12.25  are  ^%  of  what? 

21.  $17.28  are  24^^  of  what  ?  ^J.  OH  IVaiics  are  \%  of  what  ? 

26.  An  agent  sells  a  house  and  lot  for  $16450,  and  receives 
5^'  for  his  services  ;  what  does  he  pay  to  the  owner  of  the 
property  ? 

27.  Bought  375  barrels  of  flour  at  $4.88  per  barrel,  and 
sold  it  at  a  gain  of  12|^^.     What  was  the  selling  price  ? 

28.  If  a  man  fails  to  pay  his  tax  until  he  is  charged  8^ 
additional,  how  much  will  he  lose  if  his  tax  is  $36.75  ? 

29.  If  the  rate  is  20%'  and  the  percentage  440,  what  is  the 
base  ? 

SO.  A  has  35^  of  his  property  invested  in  stocks,  lOfr'  in 
horses  and  cattle,  18C^  in  grain,  and  the  remainder,  which  is 
$24235,  in  real  estate.   AVhat  is  the  total  value  of  his  property  ? 

31.  A  merchant,  failing  in  business,  pays  43%  of  his  in- 
debtedness; he  owes  A  §3750,  and  B$6280  ;  how  much  does 
he  pay  each  ? 

32.  The  product  of  two  numbers  is  375  ;  if  one  of  the 
numbers  is  30000,  what  is  the  other  number  ?  Express 
answer  in  hundredths. 

3S.  The  assets  of  a  bankru])t  are  §27387,  and  his  liabiHties 
$82101 ;  what  %  of  his  indebtedness  can  he  pay  ? 

What  per  cent,  of 

3^.  375  is  75  ?  38.  §1000  is  $12.50  ? 

35.  $1728  is  $144?  39.  $3720  is  $232.50  ? 

36.  $3456  is  $72  ?  40.  $2416  is  §60.40  ? 
^7,  5280 //.  is  165 /■/,  Jfl.  §1484  is  $21.20  ? 
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jfl.  A  merchant  paid  tor  goods  8345  and  sold  them  foi 
$258.75  ;  the  loss  is  what  %  of  the  cost? 

US.  If  a  paymaster  receives  8150000  from  the  treasury, 
and  fails  to  account  for  8225  thereof,  what  is  the  percentage 
of  loss  to  the  government? 

4^.  If  a  premium  on  tire  insurance  is  \'/'i,  what  sum  has 
to  be  paid  on  a  risk  of  $8800  ? 

4-5.  $640  being  increased  by  a  certain  %  of  itself  equals 
1720  ;  required  the  rate  %. 

4-6.  A  commission  merchant  sold  450  barrels  of  flour  at 
$5.30  per  barrel ;  how  much  should  he  send  to  the  miller, 
if  he  charges  2^  per  cent,  for  making  the  sale? 

47.  A  horse  was  sold  for  $tJ58,  which  was  16f^  more 
than  it  cost ;  what  was  the  cost? 

Note. — Tlie  cost  of  tlie  liorse  was  j;;?,,  or  100%  of  itself ;  since  the 
gain  was  165%  of  the  cost,  the  selling  price  (the  cost  i)lus  the  gain) 
was  116|%  of  the  cost.     ^658  is  116|%  of  what  number  ? 

What  nunil),  V  increased  by  What  number  decreased  by 

.;'..s\  25,^^  of  itself  is  500  ?  ol.  5%  of  itself  is  $307.80  ? 

40.  8%  of  itself  is  $1004.40  ?  52.  40%'  of  itself  is  372G  ? 

50.   nb%  of  itself  is  999  ?  53.  25%  of  itself  is  $342.60  ? 

54.  When  the  premium  on  gold  was  17|5f,  what  amount 
of  gold  was  it  necessary  to  sell  to  pay  a  note  of  $3000  in 
currency  ? 

55.  144  is  120^  of  what  number? 

56.  275  is  100^  of  wliat  number  ? 

57.  A  merchant  buys  a  l)ill  of  goods  amounting  to  $1000 
on  a  credit  .of  four  months,  or  G%'  off  for  cash.  lie  pays  $500 
(••,ish.     For  what  amount  should  his  account  he  credited  ? 

J6'.   What  is  110^^  of  1200  ?  6J.  Find  2^%  of  £64  16«. 

59.  375  is  what  ^  of  300  ?  Gl  Find  ^%  of  £75  12s.  6^/. 

60.  Find  05fi^  of  *1260.  65.  Find  10^;  of  £37  8s.  9d. 

61.  $187.50  are  'Z\'/c  of  what  ?  66.  Us.  is  2\%  of  what? 

62.  Find  b'/c  of  £375.  67.  £1  ft*.  4J.  is  4^  of  what  ? 
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DISCOUNTS. 

249.  It  is  customary  in  many  branches  of  business  for 
manufacturers  and  dealers  to  have  fixed  price-lists  of  certain 
kinds  of  merchandise;  and  when  the  value  changes,  instead 
of  changing  a  long  price-list,  the  rate  of  discount  is  changed. 
The  fixed  price  is  called  the  List-Price,  and  the  discount 
allowed  the  Trade  Dif<r,oiint. 

Books  arti  usually  sold  by  publishers  and  jobbers  at  certain  discounts 
from  the  retail  prices. 

350.  Many  kinds  of  meichandise  arc  sold  at  "time" 
prices,  subject  to  certain  rates  of  discount  if  paid  at  an 
earlier  period. 

1.  Thus,  tlie  followiufj  or  similar  announcements  are  usually  found 
upon  the  bill-heads  of  wholesile dealers:  " Terras. 4 months, or  30  days, 
less  5^";  or,  "  Terms  (iO  days,  or  1  %  discount  in  30  days,  or  2,^^  dis- 
count in  10  days." 

2.  When  no  rate  of  discount  has  been  offered,  merchants  are  gener- 
ally willing,  when  bills  are  paid  before  maturity,  to  deduct  the  interest 
on  the  amount  of  the  bill  fur  the  remainder  of  the  time  at  the  legal 
rate  per  annum. 

Ex.  The  list  price  of  a  scale  is  180  ;  Avhatis  the  net  price 
if  a  discount  of  2b%  and  \Q%  is  allowed  ? 

OPERATION. 

$80  List-price.  Analysis  — The  first  rate  of  discount  is  reckoned 

20  2'S'/         1  upon,  and  deducted  from  the  list-price,  and  the  others 

—           '       *'  are  deducted  from  the  successive  remainders. 

60  I'lie  result  is  not  affected  by  the  order  in  which 

6   10%,  or  j'(j.  the  discounts  are  taken.     A  discount  of  25%  and 

77   ,,         .  10%  is  the  same  as  a  discount  of  10%  and  25%  . 

04  Net-price. 

EXAMPLES. 

351.  1.  The  gross  amount  of  a  bill  of  shoes  is  182.(58. 
What  is  the  net  amount,  the  rate  of  discount  being  5%  ? 

2.  A  stove  is  sold  for  M5  less  30^^-';  required  the  net  price? 

Note. — If  tVie  discount  is  not  required,  multiply  by  70  (100  T  —  80  f=f  ; . 
the  product  will  be  the  net  price. 


I  '.'8  F  E  H  C  E  y  T  A  G  E . 

■J.  The  gross  amoiiut  of  ti  bill  of  mdso.  is  -^106. 3G  ;  what 
18  lliv.'  net  amount,  the  rates  of  discount  being  20^c  and  10',  ? 

Ji.  The  gross  amount  of  a  bill  of  notions  is  M9.75  ;  wliat  is 
Ihe  net  amount,  the  rates  of  discount  being  10^^  and  10s<  '.' 

J.  What  is  the  value  of  12  pair  shoes  (&  :irl.GO  per  pair, 
less  0%  ? 

0.  What  direct  discount  is  equivalent  to  a  discount  of  lb':c 
and  10:^  ?     4:5%  and  10;<;  ?     'Z0%  and  12^;;^  ?    60;,:  uiid  10%? 

7.  What  is  the  net  value  of  one  case  prints  containing 
227'S  yd.,  @  4^  cts.,  less  b'/(,  cooperage  25  cts.  ? 

8.  A  bill  of  merchandise  amounting  to  $442.38  was  bought 
Aug.  18,  1879,  on  the  following  time:  ''4  months  or  b'p  off 
;30  diiys."'     Ilv)W  much  would  settle  the  bill  h>ej)t.  16,  1879? 

/'.  Wliat  is  tlie  net  value  of  a  bill  of  iron  amounting  to 
!pl  103.75,  at  a  discount  of  45,  10,  and  2  per  cent.? 

10.  What  is  the  net  value  of  1  case  prints  containing  3039' 
yd.  @-  5  cts.  per  yd.,  less  a  discount  of  'i%  ;    cooperage  $.25  ? 

11.  The  net  amount  of  a  bill  of  Hies  was  s?36.75  ;  what 
was  the  gross  amount,  the  rate  of  di?coiint  l)eing  10^/  ? 

IJ.  What  is  the  difference  on  a  bill  of  ^875  between  a 
discount  of  40^^  and  a  discount  of  30;<  and  10^? 

13.  A  bill  of  tinware  is  sold  at  the  following  disciumts: 
*74.20  at  20%'  and  10% ;  $43.75  at  40%  and  5%;  and  $69  at 
33^%  and  10%.     What  is  the  wA  amount  of  the  bill  ? 

IJf.  A  bill  of  dry  goods  anu)unting  to  $'.tl4.37  is  sold. 
Aug.  r.i.  on  the  following  terms :  '■  60  days,  or  less  l%if  ])aid 
in  30  days,  or  less  2%  if  i)aid  in  K*  days."'  How  much  would 
settle  the  bill  Sept.  18?     How  much  .\ug.  27  ? 

l-j.  Of  a  bill  of  hardware,  $61.51  are  sold  at  a  discount  of 
60  and  5%;  *18.75  at  a  discount  of  10^,:  $16.86  at  a  dis- 
count of  12^%;  $44.25  at  a  discount  of  40  and  5%  ;  $29.60 
at  a  discount  of  40,  12f  and  10%  ;  ^2S.(t4  at  a  discount  of 
55%  ;  $IH.70  at  a  discount  of  50%  ;  *r.i.;5  at  a  iliscount  of 
20%  ;  $18.50  at  a  discount  of  15%  ;  $307.55  at  a  discount  of 
75  and  12^%;  $36.61  at  a  <liseount  of  (»<)  and  10',  :  aud 
$^1^.25  net.      What  i>  llu'  net  amount  of  ihe  Inll  ? 


BILLS      AND      lyVoTf'ES. 


129 


BILLS    AND     INVOICES. 

353.  A  Bill  i.s  u  detailed  statement  uf  merchandi.se  sold, 
or  01  services  reiiatJiud.  Bills  of  niercliandise  .-late  the  ])Iace 
<uid  date  of  the  sale,  the  names  of  the  buyer  and  seller,  the 
terms  of  the  sale,  the  f|uaiility,  price,  and  distinguishing 
marks  and  immbeis  of  the  n)L-rchandi.se,  and  other  details. 

'V\w  \ii\m^ Bill  ».U(1  liicuict  are  used  by  many  iiitercliangeably.  The 
leiin  Invoice  i.s  a|)j)lit*(l  more  particularly  to  statements  rendered  bv 
consignees  to  conuni.ssion  merchants,  showing  marks,  numbers,  values, 
and  accrued  charges  ot  goods  siiipped  ;  to  bills  rendered  to  jobbers ; 
-ind  to  bills  received  f'roui  foreign  countries. 

EXAMPLES. 
353.  Cop}-  Hiid  extend  the  t'olhnving  bills: 
(1.   Canned  Goods.) 


Folio  316. 
^Messrs.  ^^'M.  IX)LTO.\  &  {Jo., 


\\  ii.MtNGTON,  Dki,.,  Nav.  in,  1876 
Bought  of  James  Morrow  &  Son. 


Cases. 

Doz. 

2 

4 

1 

2 

1 

a 

2 

4 

1 

2 

3    11).  Peaches      .     .     . 

2  "    Saco  Corn  .     .     . 
2^  "    Salmon  .... 

3  "    Tomatoes  ... 
2^  "    Col.  Pears  ....     |  4^2 

•  Price  per  dozen. 


238. 

9 

00 

115. 

* 

** 

346 

* 

** 

15_0. 

* 

** 

400 

« 

#* 

$*♦ 

«• 


(2.  Flour.) 

^  Buffalo,  N.  Y.,  Dec.  6,  1880. 

Messrs.  Daniel  Crouse  &  Sons, 

Bought  of  St  HOELLKOPF  &  MATTHEWS. 
Interest  charged  on  all  accounts  after  30  days. 


20  bags 
70     " 


Bbls.  Fhmr"Ene"  Sacks    .  ^7  05 

"       Bbls.     .     7.25 

"     "  Victor "  Sacks      fi.05 

Bbls.       (5.25 

Dakota"  Sacks  5.30 

2177  11).  Sifted  Meal   .     .     .     1.20* 
264.,"^>  bu.  Oats SC 


•  $1.90  per  hundredweight. 


•»»* 

** 

#** 

*# 

*** 

** 

«** 

** 

** 

** 

** 

** 

*** 

*** 

"  56  cents  per  bushel 
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(3.  Fish.) 

Gloucester,  Mass.,  Sept.  28,  1876 
Messrs.  Daniel  Wiedman  &  Co., 

Bought  w/Clakk  (S:  Somes. 

Subject  to  sight  draft  without  notice  after  ihirti'  da>  8. 


Qtl  New  Geo.  Cod   ...     .     5.75 

Bbl.  Ex.  SI  Mackerel    .     .     .  20.00 

Kits  15  lbs  Ex.  $1  Mackerel      l.yO' 

"      20  lbs  Bav  51         "  1.80 

Bbls.  ;2  Shore  "  12.00 

Kits  20  lbs.  S2  Sliore      "  1.50 

Halves  New  Labrador  Herrinj^  3.82 

"      Raiiud  Shore         "         2.95 

13  .X  •■'^  ctg.  in  Boston  •»" 

»  11.80  per  kit. 


** 

** 

■jf* 

** 

** 

** 

** 

** 

** 

** 

*7f 

** 

** 

** 

* 

** 

* 

** 

(4.  Groceries.) 


Order  Book,  41i)-22. 
Day  Book,  11.V797. 

Messrs.  Edwakds  &  Co., 


New  York,  Feb.  /.  1S80 


Bought  of  H.  K.  &  F.  B.  Thi  rheu  &  Co. 


Terms  Cash  30  da  vs.  ,„,  j   .    .      j        ^  .    . .  r 

„,  .  J  XT    ■■  r  T  •  When  you  desire  to  order  goods,  same  «»  li«<l  iiefote,  give 

Shipped  per  national  Line.  daiu  of  purchase,  and  the  Order  and  ./aj  Book  pages. 


J4385 


1 

3 
3 
4 
1 
2 
25 
10 

1 
1 


20  11)8 
Cdoz 


Cask  Old  Prunes  1.544 -134^***"  lbs. 
Boxes  Old  Muscatel  Raisins     .    .     . 
"      New      "  "  ... 

"        "     Layer 
"     Cnaiii  Tartar,  \  foil.  . 
"     Yeast-Cakes,  3  do/,,  ea., 
lbs.  Whole  Pepper      .  .... 

"     Nutmegs  51 

Bag 
Box  0,  K.  Mustard,  J's    .     .     .    12  lbs 
I's    .     .     .    12    " 
Cartage  on  all . 


4i' 

1«5 

210 

ISB 

.39 
.65 
.16 

1"" 

25 
.25 


•* 

«» 

* 

** 

* 

»* 

* 

«* 

* 

** 

# 

** 

• 

•* 

15 

1       « 

* 

1 

»*» 

>♦ 

Note.— Ist  item. — $4385  is  distinguishing  numlwr  upon  the  cask  ; 
1544  lb.1.  gross  ict.,  134  lf>8.  tare  or  weight  of  cask.  5th  item.—}  foil, 
put  u;i  in  \  lb.  packages  and  wrapped  in  tinfoil.  10th  item. — |'b, 
tiuaiter  pound  packages,      lltli  item. — .Va,  half  pound  packages. 
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(5.  Groceries.) 

New  York,  Aug.  13,  1876. 
Messrs.  Horton,  C'rary  &  Co., 

Bought  of  Austin  &  Nichols. 

Terms.— Syrup,  60  days  ;  balance,  30  days. 


\V.  B. 

A  s!)9 

1 

1 

1 

li.  U. 

rnioii. 

2 

1  ' 
2 
','3 

A  ..\:N. 

1  ' 

10  1 

A.&N. 

5 

tv-u 

1 

S1I4 

1 

112—22    221 
109—20      42 


'^'J    100     25  i 


Bag  •-"  Rio  Coffee 132     23        30 

■'     •-"         •'  131     21i       ** 

Bbl.  ^•'  Hua  Ji.viiC'olf.c  '-linn     9.^1       ** 

"     ■•••"     "    Rio 

Cast^  ("one    Lye j 

Boxes  Yeast  Cakes,  ea.  3  doz.      .     .       *     65 

lbs.  Spice.  Bag20<'       15^ 

21i  26 


24 


Mats  Cassia 

Keg  (Jr.  Mustard 50 

lbs.  White  (ilue 

257-20  **** 


Bbls.  X.  C.  Sugar 

"      W.  D.  Syrui) 
"      C.  D. 


269—20 

•im  -18 

25.S— 20 


ctg- 


45 


35 
40 


II-' 

60 

50 


I       1 


56 

** 

** 

50 

** 
** 
»* 
** 


** 
** 
** 

50 

** 


NoTK— 'I'lie  letters  and  numbers  on  the  margin  corresjiond  with 
the  distinguishing  marks  and  numbers  on  tlie  bags,  case.s,  boscs,  'oar- 
rels,  kegs,  etc.  The  small  figures  at  the  right  of  the  words"'  bag  "  and 
"bbl."  are  the  prices  of  the  same,  3rd  item. — 121  lb.s.  gross  irt.,  21  Ihx. 
la  p,  100  Ibn.  net  ict.  4th  item. — 112  and  109,  gross  weights;  22  and 
20,  tare  ;  221,  total  gross  weight ;  42,  total  tare.  ll*h  item. — 1st  col 
umn,  gross  weight;  2nd  column,  tare.  12th  item. — l,  ?,  gaiion  allow 
anc  ■  for  leakage. 

(6,  Provisions.) 

Cleveland,  0.,  OcL  :>,  1S:<J. 
Me.ssrs.  T.    C.  Mag  AW  &  Son. 

Bought  of  J.  F,  RoBisoN  &  Co. 
Terms  Cash. — No  goo<i8  sold  on  SO  days. 


10 


Bl)ls  S.  M.  Pork      . 
"       Mess  Beef    .     .     . 
"       Hams       !)()» 137(1' 
'•       ShouUrs5S     714 
•'      Dr.  Beef  33     241 

Tc.  Lard  4()(i 


_{)^c   *•;^»#a 


No.  of  iiit'Cf!*.      ''  (iioss  \vt'it;lil. 


17"" 

*x-* 

]0-"> 

»* 

r* 

14'- 

*** 

*« 

OC 

*m 

#* 

14(,- 

** 

** 

11<- 

** 

<n 

\ 

(i;) 


'I'ai'o,  or  w<'it,'lii  oi  l),iiTcl  or  tiorcc.     *  Ni-l  « i. 
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Mr.  John  Berwold, 

Terms  Cash. 


(7.  Books.) 

rHic.\Go,  III.,  May  7,  1S7S 

Bought  of  Hadley  Buos. 


12 

18 

24 

36 

18 

12 

6 

6 

6 


Hall(lal^^  .Vritliiiiutif!*,  Part  1     .     .(JO 

"   i    .    .r,o 

Smith's  Priiiiors  (paper)     .     .     .     .0(5 

Spellers 22 

'•       2d  Readers 45 

"       M         ■'        70 

4ili       ••  ....   1.15 

5th        ••         1.85 

DdZ.  Bro\vir.s  ( 'npy  Books  .     .     .   1.80 


LossSSi^^'c 


Jones'  (jieograpliies  JIl 

2 

3 
4 


.35 

.63 

1.10 

2.00 


T.eRs  25;^ 

3      Boxes  Ciialk  Crayons 18 

3  I  Doz.  Blank  Copy"  Books 50 


7 

30 

* 

* 

*« 

* 

** 

* 

** 

» 

** 

* 

** 

* 

*» 

** 

** 

**~ 

**" 

** 

** 

2 

10 

* 

-JHi- 

* 

it* 

** 

*»" 

~** 

* 

•* 

«* 

** 


(8.  Hosiery.] 


Cluiin^  for  Dainaj^et'  or  Errors  must  ..  _  _ 

be  made  on  receipt  of  Good:^.  >  EW  ^  ORK,  June  i'S,   ISSO. 

Messrs.  John  Ford,  Sons  &  Co., 

Jiouijht    «^'  .1  .\ME8    T.M.COTT. 

Net  SO  Days.    Note  to  your  owu  order  payable  at  a  Bank  in  New  York  City. 


1789'    35 

25 

i  13 

!  18 

16 

6 


Doz.  458''  Mixed  Y^  Hose 
••      132    Fancv    ""       • 
Col'd 
Fancv  " 


«53 
759 
71(5 
430 


Fell  nix  5o 


Job   .Misses 


.SO 

.m 

1.00 
.75 

I  ID 
.90 
.75 


28 


#* 
■«■* 


»  Number  mi  box  or  case. 

'■  Mamifiiciurcr'c  tH.-tiiiguiKliin};  iiiimbcri^  on  j:oo<ln  (>iin'k  iiuin)H'rt<). 
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(0.   Dry  Goods.) 

\ew  York,  March  20,  ISl'-K 

Messrs.  Field,  Leitkr  k  Co., 

Bought  of  H.  B.  Claflin  k  Co. 

Terms  Cash  in  :30  days  less  W,  or  4  month-'  note  dejiveied  \\  ithiu  30  days,  and  |niv 
able  at  Bank  in  New  York  c-schauge. 


287 
803 

-.sm 

129 
159 
217 
250 
(551 
298 
165 


Bale  B<>ott  M.  Bnnvn 

"     Continental  C.  do. 

"     Pequot  A.  :<6  in. 

"     Great  Falls  E.    . 

"     Atlantic  H.     ,     . 

"     Pepperell  600  Drill 
Case  Blackstone  A.  A. 

'•     Dwight  Anchor  . 

"     Great  Falls  Q.     . 

■'     Pearl  Hiver  Ticking 

Cooperage 


'  Number  of  yanls  in  each  hale  or  case. 


800* 

800 

967 

1111 

10:J8 

622 

1649 

1139 

1492 

708 


06»'' 

07' 

07« 

07' 

073 

073 

07' 

09 

08 

15« 


54 

«* 
»* 
** 

*** 


■>  Price  per  yard. 


*•::■ 


■s* 


(10.  Dry  Goods.) 

New  York,  March  .'•/,  /.s'.'.s' 
Messrs.  Davidge,  Landfield  &  Co.. 

Bought  of  Tefft,  NVeller  i  Co 


Naunikeag  Bleached  Jean      ^J" .     , 

Holl  Cambric 40 '4<i 

Lowell  ' "  '  I  Brown 

45'  45 
New  Market  N.    ....    45-  .58- 

46- 


Ch  am  pi  on  Clieviot    . 

Otis  B.  B.  Dark  Stripe 
Hamilton  30  in.  Tick 
Thorndike  C.    .    .     . 


53    52    49    51' 
51"  61'  51     52 


Wamsutta  C.  Bleached 

Andros  L.     .     . 

Pepperell  '"/^ 

Cooperage 


Number  of  yards  in  ilic  soM-ral  pieces. 


i 

95 

09  ; 

*** 

05*  1 

;  38 

14« 

1  ***» 

06' 

1  **. 

1 

09 

1  *** 

j 

10  i 

48=* 

11«  i 

**** 

08* 

**«■ 

12 

**# 

07s 

363 

22 

** 


** 

*« 

** 

** 

*» 

«* 

* 

«« 

1 

25 

*♦* 

** 

\34 
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(11.  Dry  Goods.) 

Nkw  York,  Marrh  .'u,  i87S. 
Messrs.  Jordan,  Marsh  &  Co., 

Bought  of  E.  S.  .Jakfkav  &  ',"o. 


Job.   8 

Cases  (i 

ordon  Fancy 

J.  U. 

54.501 

2810 

S.  B.  R. 

4157 

29021 

H.  Z. 

3478 

2787* 

S.  J.  L. 

4224 

2S80- 

(i.Q. 

2777 

•2,S2 1 ' 

J.  B. 

3504 

2842- 

J.  Z. 

3970 

28881 

J.  H. 

419^ 

2863'  .  ***** 
Less  5% 

.05 

*)r:Hf 

** 

1 

1 

** 

** 

**** 

(12.  Dry  Goods.) 

Book  17/,,  Page  14S.  New  York.  Murch  ::ti,  IS7S. 

Mr.  James  Morgan,  Milwinkee,   Wis., 

Bought  of  H.  B.  Claflix 


&  Co. 


Tenii-i :      Net  60  Days,  or  \%  discount  in  30  days,  or  'i%  t 
(lisCDiint  in  10  day.^i,  N.  Y.  Funds.    No  Excliaufje  allowed.     )' 


$46      .53  'Pc's  Gordon  Prints  (Job) 

1  1  21-  48-  38  4  P  48-  48='  37=* 
44  49-  44''  48-  49-  49^  49- 
48-'  491  28-  49  >  49  4S-'  49' 
37  33'  49-  52  33=*  40  48 
24  48'^  48-  52  48='  49  47-' 
49'  492  48="  48-  48-  43=^  49 > 


#26 


.54  I  Pc's    Do. 

I  48='  48  49  42  22'  49'  49 
1  48-'  47''  48='  48=^  49  44  49 
I  49-'  49  49  48=-'  47='  47  48- 
I  50-  49'  41'  48'  .50  27'  49 
I  21='  29'  51='  40'  48-'  4^-'  2S=-' 
I  49'  45-  47  48-  40-  50'  39- 


«47 


54 


PrV  Do. 

30'*  49 »  42  49  =*  32 
42»  47=*  22'  33  46 
42  42  48  28  4H 
49-  48^  28*  49-  43 
88*  29  25  26='  49 


48  46 
48  49 « 
49-  48« 
49'  48* 
49'  49' 
84S  483  45  49  49'  49-  48' 


1 

48  48  ! 

■ 

42  56 

28  48=*  i 

49'  49' 

1 

48'  48* 

49-  .   ****• 

48*  53*  ! 

49*  48*  1 

49'  .56  j 

4S-  48=-  ■! 

48*  49' 

48-46'  ***** 

48*  46»  j 

48-'  48  j 
49  40 
49=-'  48  'I 

49  48*,      1 

36  48  1****  j 

1 

»♦*♦ 

.04«! 

««* 

BILLS      Ay  J)      ly  VOICES. 
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(13.  Tinware.) 

Rochester,  N.  Y.,  Oct.  16,  1880. 
Messrs.  McCarthy  &  Redfield, 

Bouyht  of  John  H.  Hill. 
Terms  60  days.    If  paid  in  10  days  %  per  cent,  disconnt. 


Doz.  S31  Pic-ced  Dish  Pans  .  . 
"  Dili.  Wash  Boilers. 
"  Pieced  Bread  Pans  3x9x3 
"  #5  Pieced  Covered  Pails 
"  %\Z  ■'  Caps  .  .  . 
"  515  "  Dippers  .  . 
"     $25        "  "  .     . 

Nests  t2(i  Flaring  Pails       .     . 

Doz.  Cliain])ion  Nutmeg  Graters 
■'  N('S!s  $4  Fancy  Cov'd  Pails 
"     84  Burnished  Tea  Pots     . 

25  &  121^%  . 
"  J  9  Pudding  Pans  .  . 
"    510        "  "      .     . 

"    «20  Pressed  Kettles     . 

"    t22        "  "      .     . 

2  qt.  En'ld  Sauce  Pans    .     . 

3  "        "  "        "        .     . 


40%     . 

.75    .90 

Enameled  Kettles  Ea.  4—5  qt. 
1.10  1.30 
"  ■"       Ea.  G — 8  qt. 


8.25 

36.00 

2.00 

.90 

1.75 
1.14 


4.25 
5.50 


.63 
.73 


60% 


W.  H.    Tea  Kettles 


.95 


45% 


1  ** 

•» 

"JS-Tf 

** 

2 

50 

* 

♦* 

1 

25 

* 

** 

* 

** 

** 

** 

1 

6 

00 

6 

75 

** 

** 

* 

3 

50 

* 

** 

7 

** 

** 

** 

* 

** 

* 

** 

« 

«* 

* 

* 

** 

** 

** 

** 

It* 

•« 

* 

** 

« 

** 

75 


Note— 19th  item. — 4  qt.  size,  75  cents  each:  5  qt.  size,  90  cents  each. 
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COMMISSION     AND     BROKERAGE. 

254.  Cominission  or  Brokerage  is  an  allowance  made 
to  an  agent  for  trans. icting  business  for  another ;  as,  the  sale 
or  purchase  of  property,  the  collection  or  investment  of 
money,  etc. 

An  additional  percentagi'  is  u.sually  charged  by  coinmission  iner- 
chants  for  guaranteeing  the  payment  of  sales  made  on  credit. 

255.  Tiie  i)arty  who  transacts  the  business  is  called  a 
Commission  Merchant,  or  Broker ;  and  the  one  for 
whom  he  acts  is  called  a  Principal. 

Notes. — 1.  Commission  Merchants  visiuilly  have  possession  of  the 
merchandise  to  be  sold,  aud  make  sales  and  ]  urcliases  in  llieir  own 
name. 

3.  Brokers  do  not  have  jxissession  of  tiic  ni:rchandise  bought  or 
sold,  and  generally  make  contracts  in  the  names  of  those  who  employ 
them,  and  not  in  their  own.   They  simply  effect  bargains  and  contracts 

256.  A  Consignment  is  a  quantity  of  merchandise  sent 
by  one  party  to  another.  'I'lie  jnirty  who  sends  it  is  called 
the  Consignor;  and  the  ])arty  to  whom  it  is  sent,  tlu^ 
Consignee. 

257.  The  Net  Proceeds  of  a  consignment  is  the  balance 
due  the  consignor  after  all  charges  have  been  deducted. 

The  whole  amount  realized  from  a  sale  is  called  the  gronK  promitii 
The  commission  is  usually  a  certain  per  cent,  of  tliis  amount. 

258.  An  Account  Sales  is  a  detailed  statement  ren- 
dered by  the  Commission  Merchant  to  the  Consignor, 
showing  the  sales  of  certain  goods,  the  charges  or  expenses 
attending  the  same,  and  the  ditTerence  or  net  proceeds. 

The  charges  embrace  freight,  c^irtage,  inspection,  advertising,  stor 
age,  infurance,  commission  and  guarantee,  etc. 

259.  An  Account  Purchase  is  a  detailed  statement 
rendered  by  the  Coinniis.^ion  Merchant  to  his  Principal, 
showing  the  cost  of  certain  goods,  and  the  charges  or 
expenses  attending  the  purchase. 
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360.  Commission  or  brokerage  is  usually  computed  at  a 
certain  per  c(mt.  of  the  amount  realized  or  invested,  or  of 
the  amount  involved  in  the  transaction.  In  such  cases  the 
general  principles  of  percentage  are  applied. 

Notes. — 1.  In  l)uyingf  and  snlling  stocks,  hn^nds.  etc.,  the  par  value, 
and  not  the  actual  value,  is  taken  a.s  the  base. 

3.  The  comuiission  for  buying  and  selling  some  kinds  of  nu'rchaii 
dise  is  usually  computed  at  a  certain  price  per  unit  of   weight  or 
measurement  ;  as,  grain  per  bushel,  cotton  per  bale,  etc. 

EXAMPLES. 

361.  /.  A  commission  merchant  sold  goods  to  the 
amount  of  1804;  wliat  was  his  commission  at  'Z^^(  ? 

2.  A  salesman  sells  goods  at  a  commission  of  2}^  :  what 
must  be  his  sales,  that  he  may  have  a  yearly  income  of 
$5000? 

3.  What  is  the  brokerage  for  selling  850  bales  of  cotton 
at  the  rate  of  $-^5  per  100  bales  ? 

4.  A  lawyer  collected  a  note  of  $2375  :  how  much  did  lu- 
pay  to  the  owner  of  the  note,  his  commission  being  5^^  ? 

5.  My  agent  in  Chicago  purchases  for  me  GOO  barrel.'^  of 
flour  at  $3.75  per  barrel ;  how  much  do  I  owe  him.  his  com- 
mission for  purclui.-^ing  being  2^^  ? 

6'.  An  officer  collected  $17850,  and  deposited  $174:it3  in 
the  Treasury,  retaining  the  remainder  as  his  commission. 
What  was  the  rate  per  cent,  of  the  commission  ? 

7.  Sent  to  a  commission  merchant  in  Toledo  $'2080.80  to 
invest  in  lloiir,  U\^  commis.^ion  being  2','  on  the  amount 
expended  :  how  many  l)arrel.<  of  flour  would  be  inircha.<ed 
at  $4.25  per  barrel  r 

<S'.  A  comniissi(»n  merchant  sells  merchandi.-<e  amounting 
i.)$;)325;  how  nuich  is  paid  to  the  consignor  of  the  mer- 
cluindi.^e,  tli/  charges  being,  for  trans])ortation  $117.50,  for 
advertising  $10,  for  storage  $15,  for  commission  2^'^c  ? 

0.  My  agent  buys  for  me  1187.70  centals  wheat  at  $2,123 
per  cental.     What  is  his  commission  at  J  per  cent.? 
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10.  A  commission  merchant  purchased  for  me  9^^  (28  lbs., 
see  Art.  108)  bushels  of  clover  seed  at  §8.55  per  bushel. 
How  much  should  I  send  to  him  in  settlement,  if  his  com- 
mission for  j)ur(hasing  is  1  per  cent.  ? 

11.  A  broke]-  buys  8375  lbs.  of  leather  at  26^  per  pound. 
What  is  his  brokerage  at  \%,  and  what  is  the  net  amount 
received  by  the  seller,  the  brokerage  being  paid  by  him  ? 

12.  A  freight  broker  procures  transportation  for  3?5  tons 
of  merchandise  at  $3.50  per  ton  ;  what  is  his  brokerage  at 

13.  A  collector  deposits  $28117,  retaining  3%'  on  the 
whole  amount  collected.  What  amount  did  he  collect  and 
what  was  his  commission  ? 

IJf.  A  lawyer,  collecting  a  note  at  a  commission  of  b% 
tiicreon,  received  $0.25  ;  Avhat  was  the  face  of  the  note? 

15.  An  agent  sold  G  mowing-machines  at  $120  each,  and 
12  at  $140  each.  lie  paid  for  transportation  $72,  and,  after 
deducting  his  commission,  remitted  §2208  to  the  manufac- 
turer.    What  was  the  '^c  of  his  commission? 

16.  A  merchant  instructs  his  agent  in  Cincinnati  to  buy 
pork  to  the  amount  of  $5000.  The  charges  on  the  pork 
being  $1(5,  and  the  agent's  commission  ll^*"/.  how  much  must 
be  remitted  to  settle  the  bill  ? 

17.  What  arc  the  net  proceeds  of  the  sale  of  12372  pounds 
of  leather  at  22  cents  per  pound,  the  charges  being  $31, 
and  a  commission  of  2^%  being  paid  for  selling  and  '1^%  for 
guaranteeing  payment  ? 

18.  A  real  cstnte  agent,  who  charged  2\^/c  for  iniiking  the 
sale,  paid  to  the  owner  of  a  house  and  lot  $42412.50  ;  what 
was  the  value  of  the  property  ? 

10.  A  commission  merchant  sells  240  bbl.  of  ])otatoes  at 
$3.75  per  bbl,  and  200  bbl.  at  $3.00  per  bbl.  How  much  is 
due  the  consignor,  the  commission  being  \'i\  cents  per 
barrel  ? 

.20.  What  were  the  proceeds  in  currency  of  $2011.00  gold, 
n    1.00|,  commission  for  selling  -^'^I't 


a  O  M  M  T  S  S  I  O  X      A  X  J)       II  I!  <i  l<  A'  /.'  .  I  G  E 


V.W) 


21.  A,  having  ;i  nlHiin  against  llip  guvrniniunt  of  $10970, 
agreed  to  piiv  an  ageat  8  per  cent,  of  the  amount  collected. 
But  the  amount  collected  was  22  per  cent,  less  than  the 
amount  of  the  claim.     How  much  was  received  by  A  ? 

22.  A  commission  merchant  sold  300  Ijales  of  cotton, 
averaging  4G2  lb.  to  the  bale,  at  15.7^,  his  commission  being 
25?^  per  bale,  and  the  charges  $101.  He  purchased  for  the 
consignor  dry  goods  amounting  to  12570. .37,  charging  a  com- 
mission of  1^^'.     How  much  was  still  due  ihe  consignor  ? 

Copy  and  extend  the  following  accounts  : 
(23.    Account  Sales.) 

Niow  York,  Oct.  10,  ISSO. 
Sold  for  account  of  A.  W.  Handomm  &  Co., 

By  David  Dews  &  Co. 


1880. 

Sept. 

12 

18 

" 

30 

Oct. 

14 

Se;)t 

10 

" 

10 

Oct. 

19 

19 

lOOBhlw.  "Sunshine"  -  -  - 

125     "       "Idaho"       -  -  - 

loO     "       ■'  Sunshiiu' "  -  -  - 

125     "       "  Idaho"      -  - 

Charges. 

Transportation  500  Bbls.  @27/  - 
Cartage  400     "     (ib   5''  - 

Storage  400     "     (ib   S*'  - 

Comiuissioa  and  Ouarantee  5^ 
Net  ]>roceeds    -    -     - 


5.75 

*** 

6.25 

*** 

«* 

6 

«** 

6.50 

*** 

^ 

*» 

** 

** 

-  - 

*** 

** 

.  . 

****     ** 


(24.    Account  Purchase.) 

Toledo,  O.,  Mar.  '-",  AV;r 
Purchased  by  A.  L.  Backus  &  Sons. 

For  arcoxiiit  and  nsk  if  L.  A.  &  W    B.  Shaw. 


9 


Montauk" .21 

Bu.  Maminotli  Clover  Seed  -    -  9^6 

Clover  Seed 8^ ' 

Timotliy  Seed I " '"' 

Charges. 

Cartage 

Commission  1  % 

Charge  your  %• 


1  . 

»• 

** 

*» 

** 

»# 

*» 

** 

25 

« 

«* 
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PROFIT     AND     LOSS. 

362.  Profit  and  Loss  treats  of  the  gains  (profits) 
;ii)(l  losses  which  arise  in  business  transactions. 

The  profit  or  loss  is  always  estiinated  on  the  (-(^st  price,  or  tlit* 
amount  invested.  Discounts  are  reckoned  on  the  market  or  askiny; 
price.     (See  Art.  241).) 

*ZiV.i.  The  difference  between  the  cost  of  goods  and  the 
price  at  which  they  are  sold  is  a  profit  or  a  loss, — profit  if 
the  selling  price  is  the  greater,  lo.ss  if  the  cost  is  the 
greater. 

EXAM  PLES. 

364.  1.  A  man  purchased  a  liorse  for  %'lhO,  and  sold  it 
at  a  gain  of  IB*:/.  What  was  the  gain!'  ((iain  =  .1(1 
xcost.) 

:i.  S(»ld  goods  that  cost  §^325  at  an  advance  of  \-i'f ;  wiiat 
was  the  selling  ])rice  ?  ((Jain  =:  .1-i  x  cost,  and  .selling  j)riee 
=  cost  +  gain  ;  or,  selling  price  =  1.12  xcost.) 

iJ.  lioiight  a  farm  for  $3600,  and  sold  it  at  an  advance  of 
25%  :  what  was  the  gain  ? 

NoTK  — If.  as  in  the  above  example,  the  rate  per  rent,  is  an  aliquot 
jiart  of  100,  it  is  more  convenient  to  use  the  equivah-nt  fraction  (li47) 
'i'hus,  25  ^'c  =  .25  =  ]  ;   gain  —  |  of  cost. 

.'/.  Cloth  is  bought  at  I';  per  yard,  an('  sold  at  a  ]<iss  of 
20;;/.     Find  the  selling  i)rice.     (Selling  price  =  \  of  cost.) 

'}.  Bonglit  a  house  for  $3475  :  at  what  ]»rice  must  it  be 
.sold  to  gain  3 Of/  '• 

V.  Purchased  fi(»ur  at  JBO.25  per  l)arrcl  :  at  what  price 
must  it  be  sold  to  gain  20;/  ? 

7.  If  I  buy  hats  at  ^'11  ]tcr  dozen,  at  what  price  must 
tliey  be  .sold  apiece  to  gain  33;^'    ? 

8.  A  factory  which  c(»st  ><8rT5  was  •^old  at  a  gain  of  16^/. 
What  was  received  for  it  'i 
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9.  If  silk  C()!^ts  *!l.08  ])er  yard,  and  is  sold  at  an  advance 
of  12^%,  what  is  the  })i-ofit  per  yard  ? 

/O.  A  merchant  purchased  goods  to  the  amount  of  18735, 
and  sold  them  at  a  loss  of  12^/  ;  what  was  his  loss  ? 

//.  Boutjht  U')  l)arrels  of  tionr  for  $fj00.  If  sold  at  an 
advance  of  15^^',  what  was  the  profit  per  barrel  ? 

/.'.  A  lot  of  dry  goods  was  sold  at  an  advance  of  IS'c.  If 
the  gain  was  ^430.50,  what  was  the  cost?  (Gain  =  .18 
X  cost ;  hence,  gain  -^  .18  =  cost.) 

/'i.  A  farm  was  bought  for  $7200,  and  sold  at  a  gain  of 
!5?()00  ;  what  was  the  gain  per  cent.  ?  (Gain  =  gain  ^/  x  cost ; 
hence,  gain  '/c  =  gfii"  -^  cost.) 

J4.  A  man  paid  for  merchandise  $875,  and  sold  it  for 
$1015  ;  what  per  cent,  did  he  gain  ? 

7.5.  A  niiin  paid  f<jr  merchandise  $1015.  and  sold  it  for 
$875  ;  what  per  cent,  did  he  lose? 

JO.  Find  tlie  rate  %  of  jjrolit  on  goods  Itought  for  ^324: 
and  sold  for  !5<3G4.50. 

77.  A  pairiting  was  sold  for  $2343.  at  a  gain  of  'S'Z^i  ;  what 
was  the  cost?  [Selling  price  =  1.32  (100;^  +  32%)  xcost; 
hence,  cost  =  selling  price  -^  1.32.] 

IS.  Find  the  cost  of  goods  sold  at  an  advance  of  12^f?^, 
being  a  profit  of  $7G. 

Jft.  How  much  was  paid  fur  a  farm  sold  fen-  ^'JS'iS,  at  12^^' 
below  cost  ? 

.'".  What  is  the  profit  on  iron  sold  for  $4520.  at  an  ad- 
vance of  13^r'  on  cost  ? 

^1.  What  is  the  selling  price  of  tea  which  cost  32  cents 
per  pound  and  is  sold  at  a  profit  of  37J'y  ? 

..'.'.  Sold  drugs  for  $108,  at  an  advance  of  iov  ;  what 
was  t  Ik'  profit  ? 

.'..'.  A  merchant  sold  for  >!257G  a  lot  of  dry  goods  for 
which  lie  paid  's33(J0.     What  was  the  per  cent,  of  loss? 

34.  A  speculator  sold  two  building  lots  for  $4800  each. 
Oil  one  lie  gained  20';',  and  on  the  otlu-r  he  lost  20^^,.  Did 
he  gain  ur  lose,  and  how  much  ? 
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25.  If,  by  selling  tea  at  Vi\  cents  per  pound,  I  lose  b%, 
at  what  price  must  I  sell  it  to  gain  15^  ? 

26.  By  selling  goods  for  $126,  I  lose  16^  ;  what  per  cent, 
would  I  gain  or  lose  if  I  sell  them  for  $168? 

27.  A  merchant's  price  is  'Zb%  above  cost  price.  If  he 
allows  a  customer  a  discount  of  Vl'^c  on  his  bill,  what  per 
cent,  profit  does  he  make  ? 

28.  If  cloth,  when  sold  at  a  loss  of  'Zh%,  brings  $5  per 
yard,  what  would  be  the  gain  or  loss  per  cent,  if  sold  at 
$6.40  per  yard? 

29.  Goods  that  cost  $168  are  sold  at  an  advance  of  'Zh%  ; 
what  is  the  selling  price  ? 

30.  What  must  be  the  asking  price  of  goods  costing  $32, 
that  I  may  deduct  %0%  from  it,  and  still  gain  ^0%  on  the 
cost  ? 

ol.  Sold  a  horse  at  a  gain  of  33^'^r ,  and  w'ith  the  })roceeds 
purchased  another  horse,  which  I  sold  for  $120  at  a  loss  of 
20;^.     What  was  the  gain  or  loss? 

32.  What  must  ribbon  be  sold  per  yard  so  as  to  gain  20^, 
if  22^  yards  cost  $6.75? 

■io.  Books  are  purchased  at  a  discount  of  30^^  from  the 
list  price  (249).  AVhat  is  the  gain  per  cent,  by  selling  at 
the  list  price  ? 

SJf.  A  mixture  is  made  ol"  1  gallon  of  wine  at  50  cents  a 
gallon,  3  at  90  cents,  4  at  81.20,  and  12  at  40  cents.  What 
per  cent,  would  be  gained  by  selling  the  mixture  at  $1.60  a 
gallon  ? 

35.  A  merchant  purchases  goods  at  a  discount  of  25'r- 
from  the  list  price.  What  per  cent,  is  gained  by  selling  at 
the  list  price  ?  What  ])or  cent,  if  goods  are  purchased  at  a 
discount  of  33|'>  ?     35%'  ?    25^  and  h%  ?     20;;;  and  12^%  ? 

■U;.  A  merchant's  retail  price  for  boots  is  $4.75  per  nair, 
by  which  he  makes  a  profit  of  ''V^\'r.  He  sells  to  a  wliole- 
sale  customer  at  a  discount  of  20%'  from  the  retail  price. 
What  ])er  cent,  does  he  g;iiii  «ir  lose.  :md  wh;it  does  he  rej^eive 
per  i)air? 


INTEREST. 


DcFINITIONS. 


265.  Interest  is  a  sum  charged  for  the  use  of  money, 
or  its  e(iuivalent;  or  more  strictly  speaking,  it  is  the  iisf  of 
money,  or  the  service  rendered  in  its  use. 

3G6.  The  Principal  is  the  sum  for  the  use  of  whicli 
interest  is  charged. 

207.  The  Rate  is  the  per  cent.,  or  number  of  huii- 
drcdtlis,  of  the  principal,  charged  for  its  use  for  a  certain 
time,  usually  for  one  year  (per  annum).  When  no  time  i< 
mentioned  witli  the  rate  in  the  contract,  a  year  is  under- 
stood. 

368.  The  Amount  is  the  sum  of  the  jirincipal  and 
interest. 

If  $1000  is  loaned  for  one  year  at  6%  per  annum,  $60  would  hv  the 
interest,  $1000  the  j)riiicii)al,  and  ^^lOOO  the  amount. 

26i).  Simple  Interest  is  interest  on  the  principal  only 
for  the  full  time. 

27<).  Compound  Interest  is  interest  not  only  on  the 
|)ri:ici[ial,  but  on  the  interest  also  after  it  becomes  due. 

If  §1000  is  loaned  Jan.  1,  1881,  for  2  years,  the  amount  due  Jan.  1, 
18SH,  at  i\%  simple  interest,  would  be  $1000  (Principal)  plus  $120 
(Simple  Iiitert'Sti,  or  ^1120.  At  compound  interest  tlie  amount  due 
Jan.  1,  18-<2.  would  be  $10(50  ($1000  +  $()0) ;  the  amount  due  Jan.  1. 
188;},  would  be  $1060  plus  $63.00  {G'}  of  $10(50^  or  $1123.60.  The 
simple  interest  for  2  years  would  be  $120;  tlie  compound  interest  for 
<lie  same  time,  $12300.  When  tlie  word  interest  is  used  alone, simple 
Jul. -rest  is  understood. 
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271.  Legal  Interest  is  the  interest  according  to  the 
rate  per  cent,  fixed  by  law  for  cases  in  which  the  rate  per 
cent,  is  not  specified.  By  special  jigreement  between  parties 
in  certain  States,  interest  may  be  received  at  a  rate  higher 
than  the  legal  rate 

373.  Usury  is  the  taking  of  a  higher  rate  of  interest 
than  that  allowed  by  law.  A  person  taking  usury  is  liable 
to  certain  penalties  differing  in  the  several  States. 

373.  The  following  table  shows  in  the  first  column  the 
legal  rate  of  interest  when  no  rate  is  specified  in  the  con- 
tract, and  in  the  second  column  the  nui.xinuim  rate  allowed 
by  law. 


State  or  Territory. 


Riite. 


Alabama 8% 

Alaska  (Te;-.  i 

Arkansas 6% 

Arizona  (Tit.)   ...    10% 

California 10% 

Colorado 10% 

Connecticut 6  % 

Dakota  (Ter.i 7% 

Delaware 6  % 

Florida 8% 

Georgia 7% 

Idaho  (Ter.) I  10% 

Illinois '     6% 

6% 
6% 
6% 
7% 
6% 
5% 
6% 
6% 
6% 


Indian  (Ter.)  .  . 

Indiana 

Iowa 

Kansas 

Kt-ntiicky 

Ijouisiana 

Maine 

Maryland 

Ma.ssHi-liusetts. 
Mifliitriin '     7% 


MinnfSiiia. 


T% 


8% 

10% 
Any 
Any 
Any 

6% 
13% 

6% 
Any 

8% 
18% 

8% 
Any 

8% 
10% 
12% 

6% 

8% 
Any 

6% 
Any 
10% 
10% 


State  or  Territory. 

Mississippi 

Missouri 

Montana  (Ter.) .  .  . 

Nebraska 

,  Nevada   

I  New  Hanii)sliire 

j  New  .Jersi-y 

I  New  Mexico  (T<'i. 

I  New  York 

I  Nortb  Carolina. . . 
I  Ohio 

Oregon 

Pennsylvania 

I  Rhodi'  Island 

I  South  Carolina. . . 
I   Tennes.><ei- 

Texas 

Utah  (Ter.) 

Vermont 

Virginia 

Washington  (Ter.) 

West  Virginia. .  . . 

Wisconsin      

Wyoming  (Ter.). . 


Rate. 

6%      10% 
6%      10% 


10% 
7% 

10% 
6% 

(i% 

6% 
6% 
6% 
10% 
6% 
6% 
7% 
6% 
8% 


6% 

10% 

6% 

7% 

13% 


Any 

10% 

Any 

6% 

6% 

Any 

6% 

8% 

8% 

12% 

«% 

Any 

7% 

6% 

12% 

Any 

6% 

6% 

Any 

8% 

10% 

Any 
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274.  Interest  for  Parts  of  a  Year. -A:  lioiigh  many 
of  the  States  have  rigid  laws  in  regard  to  the  rate  per  cent, 
to  be  charged  per  annum,  few  of  tliem  .specify  on  what  basis 
interest  should  be  reckoned  lor  a  period  of  tinu-  less  than  a 
vear.     The  following  methods  are  in  common  use: 

1.  Finding  the  time  in  mouths  anil  days  (Coni])ound  Sul)- 
traction,  Art,  205,  1),  and  regarding  the  months  as  twelftlis 
of  a  year,  and  the  days  as  thirtieths  of  a  month  or  oOOtlis 
of  a  year.  This  metiiod,  although  implied  by  the  general 
interest  laws*  of  the  State  of  New  York,  is  not  uniform, 
since  it  allows  the  same  interest  for  February  with  its  2H 
(lays  as  for  Maich  with  its  .'31  days.  Its  results  are  somc- 
limes  greater  and  sometimes  less  than  those  of  accurate 
interest. 

2.  Finding  the  exact  time  in  days  (205.  2)  aiul  regarding 
the  days  as  ;i(iOths  of  a  year.  Since  a  day  is  -g^j  of  ;i  year, 
this  method  ])roduces  too  great  a  result.  It  is  however  used 
by  merchants,  brokers,  and  bankers  generallv.  and  by  many 
banks  f  in  discounting  notes.  6^  by  this  method  ise(|uiva- 
lent  to  ^^'^0  accur;ite  interest. 

3.  Accurate  Interest. — Finding  the  exact  time  in  days 
(205,  'I  and  regarding  the  days  as  3<i."iths  of  a  year.  This 
method  is  used  by  the  United  States  government,  and  by 
some  merchants  and  banks  ;  but,  on  account  of  its  incon- 
venience when  interest  tables  ai'c  not  used,  it  is  not  generally 
adopted. 

Notes. — 1.  Hy  tlic  first  nii^tliod.  the  tim"  tVoiu  July  10  to  Sept.  10, 
would  be  2  niontlis,  and  the  interest  would  be  ,-*  or  J  of  the  interest 
for  one  year.  On  sj;  10000  at  Q%  for  2  months,  the  interest  would  be 
$100  (^  of  .06  of  *10J00). 

*  "For  the  purposo  of  calculating  interest,  a  month  shall  be  considered  the 
twJflli  part  of  a  year,  and  as  contnisting  of  thirty  days  ;  and  Interest  for  any  num- 
ber of  days  less  than  u  month  shall  \w  fstlmated  by  the  proportion  which  (snoli 
number  of  days  shall  bear  to  thirty."    (R.  S.,  pa^je  1165.) 

t  Accordin;;  to  the  bankliii:  laws  of  tho  Slate  of  New  York,  banks  i^re  authoriz<nl 
'.n  t.isconiitinj;  notes  to  charae  iui  're^t  in  advance  for  the  exact  number  of  days 
ivliich  tiie  note  lias  to  run  (Ch.  Will,  Title  '2,  ^  WH. 
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2.  By  the  second  method,  the  interval  between  the  same  dates 
would  be  62  days,  and  the  interest  would  be  /..^  of  the  interest  for  one 
year.  On  $10000  at  6%  for  -//^  of  a  year,  the  interest  would  be 
$103.33  (/g%  of  .06  of  AlOOOO). 

3.  By  the  third  method,  the  interval  between  the  same  dates  would 
be  62  days  as  in  the  second  method,  and  the  interest  would  be  -^^^  ol 
tlie  interest  for  one  year.  On  SIOOOO  at  6%  for  3V5  of  a  year,  the 
interest  would  be  $101.92  (H:,  of  .06  of  $10000). 

4.  The  difference  between  ordinary  interest  and  accurate  interest 
for  the  same  number  of  days  is  ,V  of  the  former,  or  J^  of  the  latter 
(lit)ti).  Thus  in  the  above  example,  the  difference  between  the 
results,  $1.41  (f  103.33-$101.92),  is  ^V  of  $103.33,  or  .V  of  $101.92. 

5.  Unless  the  words  "  Accurate  Interest"  are  used,  all  computations 
in  this  book  are  made  on  the  basis  of  360  days  to  the  year. 

275.  Interest  is  an  application  of  percentage,  the  ele- 
ment of  time  being  introduced.  Therefore  the  four  elements 
or  parts  in  interest  are  the  Principal  (the  Base),  the  Rate, 
the  Interest  (the  Percentage),  and  the  Time  ;  any  three  of 
which  being  given,  the  other  may  be  found. 

276.  To  find  the  interest  for  any  number  of  years 
and  months. 

Ex.  What  is  the  interest  and  amouat  of  $324,  for  2  yr. 
3  mo.,  at  8^  ? 


OPERATIONe. 

$324 

Principal. 

Or 

1324 

.08 

.18 

25.92 

Interest  for  1  yr. 

2592 

H 

324 

648 

58.32 

5184 

324. 

58.32 

Interest  for  !^J  yr. 

*382.32 

324 

Principal. 

§5382.32 

Amount  for  2J  yr. 

.  Analysis.— At  8%,  the  interest  of  .*324  for  1  year  is  .08  of  $324 
(the  Principal),  or  $25.92.  If  the  interest  of  s324  for  1  year  at  8  "7  in 
!f:25  9i,  for  2  yr.  3  ino.  (2 J  yr.\  it  is  2]  times  $2.5  92.  or  $6888.  The 
amount  is  $324  mIuh  !; 68.82,  or  $:^82..S2 
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377.  Rule. — To  JiiuL  tke  interest,  nuolttplij  fhs 
principal  by  the  rate  per  cent,  expressed  deciniallij, 
and  that  prodact  by  the  member  of  years,  and  the 
months  as  a  fraction  of  a  year. 

To  find  the  amoivnt,  add  the  principal  to  the 
interest. 

Notes. — 1.  When  tliu  rate  per  month  is  given,  apply  the  same 
ruk',  i.  e.,  multiply  the  principal  by  the  rate  per  montli  expressed 
decimally,  and  that  product  by  tlie  number  of  months. 

2.  Instead  of  multi|)lying  by  the  rate  and  time  separately,  the  prf>- 
cess  may  be  shortened  by  multiplyinj^  the  principal  by  tlie  product  of 
the  rate  and  time.  In  the  above  example,  multiply  if 324  by  .18 
(2}  X  .08). 

EXAMPLES. 

378.  Find  the  interest  of 

1.  $875  for  2  y.,  at  1%.  6.  $81G.40  for  5  y.  3  m.,  at  b%. 

2.  $642.50  ior  3  y.,  at  ^%.     7.  81275  for  7  y.  i  m.,  at  6^. 

3.  $1010  for  6  y.,  at  S%.  8.  $2789.40  for  3  ^.  2  m.,  at  i^'/i 
^.  $3010.75  for  3  ?/.,  at  1%.  0.  M56.75  for  4//.  0  m.,  at  b%. 
J.  $3745.80  for  4  y.,  at  (S^/(.  10.  $10180  for  3  //.  1  m.,  at  10^. 

NoTK.  —  III  the  folliiwini:  rxainpli's  find  the  tinn-  by  ("oinpound 
Subtraction. 

11.  Wluit  is  the  interest  of  $0488  fruin  Mayo.  187'.),  to 
Sept  3,  1881,  at  7;^? 

12.  Wiiat  is  the  amount  of  $390.00  from  Aug.  10,  1880, 
to  Dec.  10,  1882,  at  8;^'  ? 

13.  Find  the  interest  of  $864.30  from  Jan.  1,  1881,  to 
June  1,  1883,  at  4^. 

IJf.  Compute  the  iuterest  of  $250.75  from  Nov.  20,  1882, 
to  July  20,  1884,  at  4J-^;. 

15.  Loaned  on  interest,  New  York.  Dec.  16, 1880,  $1739.75 
(no  rate  specitied);  what  amount  should  I  receive,  June  16, 
1881? 

16.  In  settling  with  a  un  rtii;ini  (Kt.  3.  1882,  I  ^aw  n\\ 
note  lor  $254.00,  at  7',  :  wIkiI  mii.^i  W  p:iiil  Aug.  3,  1883  y 
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3T9.  To  find  the  ordinary  interest  (360  days  to  the 
year)  for  any  rate  and  time. 

*i80.  60-day  Method  at  6;?;.— 6^  for  12  months  or 
1  year,  is  equivalent  to  1%  for  2  months  (60  days),  or  \  of 
one  year.  1%  of  any  amount  is  readily  ascertained  by  pla- 
cing fhe  point  two  places  to  the  left.  Hence  the  interest  of 
any  sum  at  %%  ])er  annum  for  2  months,  or  60  days,  may 
be  found  by  placing  the  point  two  places  to  the  left. 

Note. — It  will  be  found  advantageous  to  use  a  perpendicular  line 
as  a  separatrix  in  solving  examples  by  this  method.  All  necessity  for 
pointing  off  will  then  be  dispensed  with,  and  confusion  prevented. 


Ex. 

at  %%\ 


What  is  the  interest  of  1864  for  1  yr.  10  mo.  15  da. 


95 
2 


OPERATION. 

64  =  int.  for  60  da. 
J.1 

04  =  int.  for  23  mo. 
16  =   "      "    15  da. 

20  =  refpiired  int. 


Ajjalysis. — The  interest  of  $864 
at  Q';'f,  for  2  tno.  is  $8.04.  For  1  yr. 
10  mo.  (22  mo.),  it  will  be  11  times 
S8.64,  or  $95.04.  If  the  interest  for 
60  da.  is  .1^8.64,  for  15  da.  (\  of  60). 
it  will  be  \  of  !|8.64,  or  $2.16.  Hence 
the  interest  for  the  given  time  will 
be  .$95.04  plus  $2.16,  or  $97.20. 


Ex.     What  is  the  interest  of  *1732.80  for  2  yr.  9  mo. 
23  da.,  at  "1%  ? 

OPERATION. 

$17      32.80     =  int.  for  2  mo.  or  60  da. 
16i 


8 

6640 

103 

9680 

173 

280 

5 

776 

=  int. 

for  20  da. 

866 

n 

i.     3  " 

6  )  292 

55-1 

tr: 

"  given  time  at  Q%. 

48 

759 

=      " 

..   .<    u    1^^ 

$341 

313 

.< 

«         .<      a               rf^ 
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Anat  ys!s  -Tlic  interest  for  2  mo.,  forming  the  basis,  is  $17,328. 
M.iltipl.  ,,,is  by  161,  to  find  the  interest  for  33  mo.  {2  yr.  9mo).  As 
.'■'  is  iiii  ;i!i  ilirinoi  part  ntTtO,  t:ikc  30,  wliirb  is  \  of  60,  ;ind  3,  wliioli 
r  ' ,  (p1  (iO.  i^ivide  t!  <•  l)asi8,  wliich  is  tlie  interest  for  60  da.,  by  3,  to 
Ihiil  till'  interest  for  20  <lt/.  ($.5.776) ;  and  the  sanip  sum  by  20,  to  find 
t  ir  iiiti'ri'st  for  3  da.  (.^0  866).  By  addinfr  tliese  vari<ni.s  sums,  we  have 
tlic  interest  for  the  given  time  at  6%  ($292,554).  To  this  result  add  ;, 
of  itself,  which  is  the  interest  for  the  given  time  at  Ifr.  and  the 
recjuired  interest  is  obtained  ($341.31). 

Ex.      What  is  tlic  iiiteivst  of  11236  for  80  r/a.,  at  6%? 


112 
$16 


oFERATioN.  Analysis. — The  interest  of  $1236 

36  =  int.  for  60  da.  at  6%  for  60  da.  is  $12.36.  If  tlie 
12=  "  "  20  da.  interest  for  60  drt.  is  $12.36,  for  20  (///. 
(J  of  60),  it  will  be  i  of  $12.36.  or 
$4.12.  Hence  for  80  da.  it  will  l,e 
$12.36  plus  $4.12,  or  ^16.48. 


48  =     ''     "    80  da. 


281.  Aliquot  Parts  of  60.— 1  =  ^V^  -  =  to-  ^  =  '^i- 

4  =  J,;  5  =  ^:   6  =  ,V;   l"  =  i:    ri  =  \',    15=-],;    •>(• 
:r=A;   30=|. 

NoTKS. — 1.  To  divide  by  10,  place  the  figures  of  the  basis  one  phu-e 
to  the  riglit. 

2.  To  divide  by  20,  30,  or  (iO,  divide  by  the  first  figure  and  write 
the  figures  of  the  quotient  one  i)lace  to  the  right. 

"ZH'Z.  If  tlio  number  of  days  given  i.s  other  tlian  any  of 
the  above,  whicli  are  aliciuot  parts  of  60,  it  will  need  to  l)e  so 
separated  that  the  component  parts  will  be  aliquot  i)arts 
of  60. 

Numbers  not  aliquot  parts  of  60,  with  best  divisions  :  7  =  6  +  1; 
8:=6  +  2;  9  =  6  +  3;  11  =  6  +  5,  or  10  +  1  :  13  =  10  +  3;  14  =  12  +  2; 
16  =  10  +  6;  17  =  12  +  5,  or  15  +  2:  18  =  13  +  6.  (The  intei-est  for  18 
days  may  be  found  by  multiplying  the  basis  by  3,  and  placing  the 
figures  of  the  product  one  place  to  the  right) ;  19=15  +  4,  or  10  +  6  +  8; 
21  =  15  +  6 ;  22  =  20  +  2  (2  =  ,',,  of  20) ;  23  =  20  +  3  ;  24  =  12  + 12  (Or 
multiply  by  4  and  place  the  figures  of  the  prcKluct  one  i)lace  to  the 
right) ;  25  =  20  +  5  (."i  -.  \  of  30) ;  26  =  20  +  6  ;  27  =  12  +  15  ;  2H  =  12 
+  13  +  4(4  =  i  of  12),  or  20  +  6 +  2;  29  =  12  +  12  +  5,  or  30  +  6  +  3. 
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283.  Rule, — Draw  a  perpendicular  line  two  places 
to  the  left  of  the  decimal  point :  the  result  will  he  the 
interest  at  6%  for  2  months,  or  60  days,  the  dollars 
being  on  the  left,  and  the  cents  on  the  right  of  this  line. 
Multiply  this  result  by  one-lialf  tlie  total  nurtiber  of 
months.  To  this  product,  add  that  proportion  of  the 
interest  for  60  days,  which  the  given  number  of  days 
is  of  60. 

^84.  The  interest  for  any  other  rate  may  be  found  from 
the  interest  at  %%  as  follows  :  At  1%,  divide  by  6;  at  l^/c, 
divide  by  4;  at  2%,  divide  by  3  ;  at  ^%,  divide  by  2  ;  at  4^, 
subtract  ^ ;  at  4^^,  subtract  \  ;  at  b%,  subtract  \  ;  at  1%, 
add  \  ;  at  S%,  add  ^ ;  at  ^%,  add  \  ;  at  10^,  divide  by  6,  and 
multiply  by  10  by  placing  the  point  to  the  right  one  place  ; 
at  12%,  multiply  by  2.  At  any  per  cent.,  divide  by  6  and 
mnltiply  by  tiie  rate. 

'^85.  Six  Per  Cent.  Method.  At  ^%,  the  interest  for 
one  year  is  .00  of  the  ])riucipal.  For  one  month.  ^^  of  a 
year,  it  will  be  ^^  of  .06,  or  .OOJ^  (.005).  For  one  day,  ^  of 
a  month,  it  will  be  jV  of  .005,  or  .000^. 

Ex.  What  is  the  interest  of  $804,  at  6%,  for  2  yr.  7  mo. 
20  (la.  ? 

OPERATION. 

2  X  .06      =  .12 
r  X  .00^    =  .035 
20  X  .0004-  =  .003-t  Analysis. — If  the  intorest  for  1  j/r.  is  .06 

of  the  princijial,  for  2 //r.  it  will  be  twice 
.Ofi,  or  .1'2.  If  the  interest  for  1  mo.  is  .(K)i 
of  the  ])riiici|ml,  for  1  mo.  it  will  beTtimee 
.00.J ,  or  .0:W.  If  th»i  interest  for  I  day  is 
•}^^  .OOOi  of  the  principal,  for  20  du.  it  will  bf« 

288  20  times  .000,\.  or  .003.',.     Hence  tiie  int-r- 

g9]^2  ""^'  **"■  '''^'  fl'ven  time  will   be  .IM^  of  the 

^„20  i>rincipal  {W^\),  or  |;13(J.80. 

864 
II  36.80(1 


.158^ 
^864 
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286.  Rule. — .)fultiplj/  the  given  principal  lui  Uif 
decimal  obtniiied  bij  tdkiii^  for  every  year  six  Jiuii- 
ctreclths,  one-half  as  many  hundredths  as  there  are 
months,  and  one-sixth  as  many  thousandths  as  there 
are  days.     Tlie  product  iriU  he  the  interest  at  6^f. 

Notes. — 1.  In  using  tliis  metliod,  to  multiply  by  j,  write  J  twice  ; 
to  multiply  by  ji,  take  ?,  and  I. 

2.  The  interest  at  any  otlier  per  cent,  may  be  found  as  in  Art  ii8-4. 

3  The  decimal  obtained  by  the  above  rule,  if  regarded  as  cents  and 
mills,  expresses  the  interest  of  $1  for  the  given  time  at  Q^} .  The  in- 
terest of  ifil  at  6%  for  1  year  is  $.06 ;  for  1  month,  $.00.1,  or  $.005  ;  for 
1  day,  $.000.V. 

'-^87.  G'^f  Method  for  Days.— This  is  a  modification  of 
t  he  preceding  method,  and  may  be  applied  to  any  example 
if  ti)e  time  is  reduced  to  days. 

Ex.     What  is  the  interest  of  $1735  for  173  days  at  6%  ? 

OPERATION. 

$1735 

1 73  Analysis.— The  interest  of  !?1735  for  173  days  is 

_  equivalent  to  the  interest  of  173  times  SKS"),  or 

$H001o/i  for  1  day.     Since  the  interest  of  SI  for  1  day 

l/wi4:0  jg  1  of  a  mill,  or  .OOO^  of  the  principal,  the  interest 

1735  of  .§300105  for  1   day  is  as  many  mills  as  fi  is  con- 

6  )  300155  tained  times  in  300155,  or  50025  mills,  or  $50.03. 

$50,025  + 

288.  Rule. — Multiply  the  principal  by  the  ujimber 
of  days,  divide  the  product  by  6,  and  place  the  point  3 
places  to  the  left.   TJie  result  ivill  be  the  interest  at  G^'r. 

Notes. — 1.  The  interest  at  any  other  per  cent,  may  be  found  as  in 
Art.  284.  To  find  the  interest  at  3%,  divide  by  12  instead  of  6  :  at 
iyfc,  by  9;  at  9%,  by  4. 

M.  iv  the  principal  is  a  multiple  of  the  divisor,  time  can  be  saved  by 
performing  the  di*'ision  firet.  Thus,  to  find  the  interest  of  $r?00  for 
118  (lays,  divi.le  1200  by  6  and  niultiplv  the  quotient  200  by  113.  pro- 
ducing 22C00.  By  pointing  off  three  places,  the  required  interest  is 
$22.00. 
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EXAM  PLES. 

^89.  What  is  the  interest  of 

1.  8375.60  for  8  »io.  30  da.,  at  6^  ? 

J.  i|l?27  for  7  ?nrt.  15  (/«.,  at  (\%  ? 

5.  1449.38  for  1  i/r.  4  /;w.  13  f/a..  at  6^7  ?     At  7^? 

4.  $285  for  1  yr.  5  wo.  10  </«.,  at  iV/c  ?     At  5;;  ? 

5.  $433.65  for  3  j/r.  2  vw.  6  fZ«.,  at  6^,'?     At  S%? 

6.  11335  for  3  j/r.  5  mo.  5  c/a.,  at  6^;,  ?     At  4%'  ? 

7.  $445.25  for  5  mo.  4  f/«.,  at  6^/  ?     At  9o^  ? 

8.  $1000  for  93  days,  at  fi%  ?     At  7J?;  ? 

9.  $3416.60  for  73'tlays,  at  6^;  ?     At  7;^  ? 
iC.  $3310  for  63  days,  at  G%  ?     At  8%  ? 
ii.  $735  for  75  days,  at  6%  ?    At  6%  ? 

12.  *812.45  for  121  days,  at  6^;  ?     At  4^  ? 

75.   $2440.50  for  97  days,  at  ^  ?     At  V/c  ? 

IJf.  $3125  for  38  days,  at  6^  ?     At  7^  ? 

75.   $247.50  for  69  days,  at  (3%  'i     At  h%  ? 

i6.  $512.45  for  5  mo.  11  r/a.,  at  6%'?     At  7^  ? 

i7.  $1478  for  1  yr.  2  mo.  13  rf«.,  at  6%  ?    At  8^  ? 

i<?.  $2810.60  for  9  mo.  34  fte.,  at  6%'  ?     At  5<?;? 

i.9.   $944.50  for  1  yr.  10  mo.  33  (/a.,  at  6%  ?     At  4^^  ? 

m   $575  for  3  f/r.  8  mo.  16  ^/a.,  at  6^,  ?     At  9^^  ? 

^i.  $1113  for  3  mo.  14  da.,  at  6^;  ?     At  ^\<^c  ? 

^^.  $5285  for  1  yr.  6  mo.  21  </«.,  at  6^;  ?     ki^%'i 

23.  $7218  for  11  mo.  18  fZ«.,  at  6^^  ?     At  12^  ? 

^i  $416.75  for  8  mo.  17  f/a.,  at  6^?    At  ':%  ? 

^-5.  $1235  for  2  ?/;•.  1  //;o.  19  da.,  at  6%'  ?     At  8%  ? 

^^.   $575.60  for  1  yr.  4  wo.  23  da.,  at  O'-/?     At  5^? 

^7.  $3314  for  4  mo.  35  ^/^/.,  at  6^/  ?     At  4',  ? 

5^.  $6315  for  5  mo.  39  da.,  at  6',;  ?     At  9^;  ? 

^.9.  14313  for  4  mo.  36  ^/^/.,  at  6';;  ?     At  4^^  ? 

SO.  $384.30  for  3  mo.  28  da.,  at  6^  ?     At  ?,%  ? 

5/.  $1296  for  1  yr.  11  mo.  27  da.,  at  6':;  ?     At  12^? 

.H2.  $4375  for  2  ?//•.  8  wo.  34  da.,  at  6^  ?     At  h\%  ? 

5?.   $1334  for  6  mo.  34  r/^/..  at  5c;  ?     At  4J^;  ? 
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Note. — Find  tin?  time  in  the  followinti  oxaniples  both  in  inonths 
and  Hays,  and  in  nxact  days  i2<).5i. 

34.  *444:.40  IVoiii  Jan.  13  to  Nov.  2,  at  4%  ?     At  b\%> 

85.  $575.20  tb.iii  June  o,  188-^,  to  Fob.  4,  1883,  at  1%  ? 
At  0%  ? 

36.  *2375  from  July  17,  1884.  to  Nov.  27,  1885,  at  Gf/ ? 
At  3|^^  ? 

57.  13212  from  Aug.  24,  1881,  to  Jan.  20.  1S84.  at  V,  : 
At  ^%  ? 

38.  $475.80  from  May  12.  1882,  to  Feb.  1,  1884,  at  7^;  ? 

At  10%;  ? 

5P.  Find  the  intere.-^t  of  -sl80  for  253  clays,  at  iV,.    At  8%. 

Note. — In  many  examples,  labor  can  he  saved  by  having:  the  time 
and  i)rincipal  exchange  places.  In  the  above  exarajde,  the  interest  of 
.$1S0  for  2o:j  days  is  the  sam<'  as  ,^25:^  for  180  days  (.s2  53  x  3). 

J^O.  Find  the  interest  of  >;600  for  173  (hiys  at  9'/. 
At  \%. 

1,1.  Find  the  interest  of  $3000  for  111  days  at  12',. 
At  3%'. 

Jf2.  Find  the  interest  of  $1800  from  Jan.  T,  to  Oct.  2.  at 
Oc/.     At  41'-;. 

JfS.  Find  tlie  interest  of  $540  from  May  11  to  Dec.  18,  at 
5%'.    At  4^;^. 

U-  If  *-»200  is  loaned  Sept.  18,  1882,  at  0',.  wiiat  is  due 
May  n,  1885  y     (Time  by  Compound  Sul)traetion.) 

45.  What  is  a  banker's  gain  in  1  year  on  $10000  deposited 
at  G%',  and  loaned  11  times  at  li'/  a  month? 

.1,6.  A  note  for  $1421,  with  interest  after  4  months,  at  7',, 
was  given  Dee.  1,  1881,  and  paid  Aug.  12.  1883.  What  was 
the  amount  due?     (Compound  Subtraction.) 

47.  Nov.  6,  1881.1  bought  a  lot  of  grain  for  $753.20; 
Dec.  16,  I  sold  a  part  of  it  for  $375.«;0;  and.  Dec.  31.  T  sold 
the  remainder  for  -*'411.4(».  Money  being  worth  6^^  l^^w 
much  did  T  gain  by  the  transaction  ? 
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ACCURATE     INTEREST. 

390.  To  lind  the  accurate  interest  (365  days  to 
the  year)  for  any  rate  and  time.     See  Art.  274. 

Ex.  What  is  the  accurate  interest  of  $865,  at  4:%,  from 
June  21  to  Dec.  13  ? 

f. 

Principal.  ANALYSIS.— From  June  21  to  Dec. 

13,  there  are  175  days.  The  interest 
of  1865  for  1  1/r.,  at  4^J,i8  $34.60. 

Interest  for  1  yr.    p^^  175  days,  Ji|  of  1  yr.,  it  is  J  Jf  of 

,— ^  $34.60  (il^a.  or  $16.59. 

365)6055.00(16.59  V      365      J' 

391.  Rule. — Multiply  the  principal  by  the  rate  per 
cent,  expressed  decimally.  The  result  will  he  the  in- 
terest for  1  year. 

Multiply  the  interest  for  1  year  by  the  number  of 
flaj/s,  and  divide  the  j>roduct  by  365. 

Notes. — 1.  When  the  number  of  days  is  a  multiple  of  5,  multiply 
the  interest  for  1  year  by  1  the  number  of  days,  and  divide  the  product 
by  73.     In  the  above  example,  $865  x  .04  x  35^73  =  5;16.59. 

2.  To  find  the  interest  at  5%,  multiply  the  principal  by  the  number 
of  days,  divide  the  product  by  73,  and  point  oft"  0  places.  From  tliis 
result  to  find  the  interest  at  6%,  add  \  ;  ^Y/c,  subtract  ^'„  ;  4%,  sub 
tract  \. 

393.  Accurate  Interest  from  Ordinary  Interest. — 
The  difference  between  ordiiiiiry  interest  and  accurate  inter- 
est for  1  d{i.y  equals  the  difference  between  ^\^  a))d  yj^  of  a 
year's  interest. 

\ 1^  _  305  —  300  _  5__  _  _5_    1  _  J^ 

360   366  ~  365  x  360  ~  305  x  360  ~  365  °  360  ""  73 

"  360"  365x360   360  "  365  "~  72  ^  365* 
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Tlif  difference  betwppii  \hc  twfi  ritrtliods  is  A,  <>i  ordinary  interest, 
or  ,V  of  accurate  interest  (274,  Note  4i.  Therelore,  from  ordinary 
interest  to  find  accurate  interest  siiinract  7'^- 

In  reckoning  accurate  interest,  on  account  of  the  many  slion 
methods  of  ordinary  interest,  many  accountants  prefer  to  calculate 
ordinary  interest  first,  and  then  make  the  uecessarj'  deduction. 

EXAMPLES. 

^9J5.  What  is  the  accurate  interest  of 
1.  M35,  at  Q%,  for  25  days  ?    5.  $292,  at  3|^;,  for  140  days? 

..'.  !|56030,  at  b%,  for  141  days?  0.  $438.  at  %%,  for  210  days  ? 
S.  $780,  at  Q%,  for  90  days ?  7.  $350,  at  4^^^,  for  150  days? 
J^.  $437,  at  Ifc,  for  63  days?     8.  $500,  at  ^%,  for  100  days? 

9.  $3110.45,  at  ^%,  for  90  days  ? 

10.  $373.70,  at  1%,  from  June  4  to  Dec.  28? 

11.  $500,  at  %%,  from  July  24  to  Sept.  16  ? 

12.  $365,  at  6^,  from  June  30  to  Dec.  21  ? 

13.  $1080,  at  b%,  from  May  9,  1878.  to  Jan.  30,  1879  ? 
U.  $1728,  at  1%,  from  Jan.  6,  1878,  to  Jan.  21.  1880  ? 

15.  Required  the  exact  interest  on  three  U.  S.  l)on(is  (»f 
$5000  each,  at  ^%,  from  July  1  to  Aug.  11. 

16.  Wliat  is  the  interest  on  three  U.  S.  bonds  of  $1000 
each,  at  A^%,  from  Sept.  1  to  Nov.  15  ? 

17.  What  is  the  interest  on  a  $5000  U.  S.  Jjond,  at  4^,, 
from  Oct.  1  to  Dec.  16  ? 

18.  What  is  the  interest  on  a  U.  S.  bond  of  $1000,  l)ear- 
iug  Z^%  interest,  from  May  1  to  July  19  ? 

19.  What  is  the  interest  on  a  $500  U.  S.  bond,  at  4%', 
from  Apr.  1  to  May  10? 

L'O.  What  is  tlie  interest  on  a  $5000  U.  S.  l)ond  from 
Nov.  1,  1881,  to  Jan.  3,  1882,  at  '6\%  ? 

i21.  What  is  the  difference  between  the  ordinary  and  the 
accurate  interest  of  $10000  for  219  days  at  6^^  ? 

22.  The  ordinary  interest  on  a  certain  sum  for  a  certain 
time  at  a  certain  rate  is  $8.76.  What  is  the  accurate 
interest  ? 
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OPEBATIOK. 

S7 

20 

8 

57 

60 

1 

20 

6)58 

80 

$9 

80  )  $44.10  (  4^ 

PROBLEMS     IN      INIEREST'. 

294.  To    timl    (Iir    rah',  (Ik*   |H-iii4-i|>al,  inter<'.st  or 
amount,  and  tini«',  l)ein}4  j:'iven. 

Ex.     At  what  rate  will  $720  in   I  yr.  4  mo.  10  da.,  pro- 
duce $44.10  interest? 

Analysis. — The  interest  on  a  given 
principal  for  a  given  time  is  in  propor- 
tion tn  the  rate  per  cent.  At  one  per 
cent.,  $720  will  in  1  yr.  4  riw.  10  (in.. 
))roduce  $!).S()  interest.  To  produce 
$44.10  interest,  the  required  rate  must 
be  as  many  times  1  ^i,  as  $9.80  are  con- 
tained times  ill  $44.10,  or  4},  times. 
Hence  tlie  answer  is  4.',  %. 

295.  Rule. — Divide  the  given  interest  bij  tJie  inter- 
est of  the  given  principal,  for  the  given  time,  at  l^f. 

Note. —  When  the  amount  is  given,  find  the  interest  by  subtracting 
the  principal  fiom  the  amount. 

EXAMPLES. 

290.  At  what  rate  will 

i.  $864  in  8  mo.  10  da.  produce  $42  interest? 

2.  $1000  in  9  mo.  9  da.  produce  $54.25  interest? 

S.  $852  in  1  yr.  7  mo.  IG  da.  amount  to  $935.21  ? 

Jf.  $1926  in  2  yr.  8  mo.  24  da.  iimount  to  $2189.22? 

5.  $375.60  in  1  yr.  10  mo.  22  da.  amount  to  $425.41  ? 

6.  $1872  in  7  mo.  17  da.  produce  $41.31  intere.-^t  ? 

7.  $435.60  in  1  //;•.  2  mo.  18  da.  amount  to  $478  ? 

8.  $1338.72  in  6  mo.  27  da.  i)roduc("  $34.64  interest-? 
't.  $1728  in  s  mo.  21  da.  amount  to  $1778.11? 

10.  >«3456  in  5  mo.  8  da.  j)ro(lnc('  §91.01  inti'rest? 

11.  $5280  in  11  mo.  11  <la.  amount  to  $5720.12? 

12.  $1234  in  8  mo.  22  ila.  iirodiuf  $80,83  interest? 
i-7.  $6975  in  3  mo.  28  da.  aniouni  lo  $7215.06  ? 

IJi.  $525  in  1  yr.  11  mo.  18  da.  amount  lo  $S34.75'r* 
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*i07.  To  find   th«  time,  Hm-   priiifi|»:il,  iiiteri'sst   or 
amount,  and  rate,  being"  g-iven. 

Ex.     In  what  time  will  >'42'i,  at  %%,  produce  1559.427  in- 
terest ? 

OPERATIONS. 

$426                                          Or       *420 
.06  ^06 

$25.56  )  $59,427  (  yr.  2.325  -s25..")6  )  $59,427  (  2  yr. 

5112  12  51  12 

8  307    ///r/.  :5.900  8.307 

7  668  30  12 


6390  da.  27.000  $25.56  )  99.684  (  3  inu. 

5112  76  68 

12780                                          23.004 
12780  ^ 

0  $25.56)690.120(27  r/rt. 

Analysis. — The  interest  on  a  given  principal  at  a  given  rate  '/c ,  is 
in  proportion  to  tbe  time.  In  one  year,  !j;426,  at  6%,  will  produce 
.$2.5.56  interest.  To  produce  $59,427  interest,  it  uiJl  require  as  many 
years  as  .$25.56  is  contained  times  in  $59,427,  or  2.325  yr.  2.325  yr. 
equal  2  yr.  3  mo.  27  da.    (196.) 

!!J98.  RcLE. — Divide  the  given  interest  by  the  inter- 
est of  the  given  principal ,  at  the  given  rate,  for  I  year. 
The  integral  part  of  the  quotient  will  he  years.  Re- 
duce the  decimal,  if  any,  to  months  and  days  (196). 

EXAMPLES. 

299.  In  what  time  will 

1.  *3000.  at  1%,  produce  $108.50  interest? 

"2.  $1728,  at  i3%,  amount  lo  >;1»72V 

S.  $3932,  at  7^,  produce  $597.88  interest  ? 

Jf.  $735,  at  5^,  amount  ti>  $742.66? 

0.  $1222.25,  at  6'/^,  j)roduce  '?3;>.52  interest? 
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In  what  time  will 

6.  1375.60,  at  1%,  amount  to  $425.41? 

7.  $1461.75,  at  ij%,  produce  $420.25  interest? 

8.  $1200,  at  ^%,  amount  to  81410  't 

V.  $4500,  at  b';i,  produce  $181.25  interest  ^ 

10.  $276.50,  at  10^,  amount  to  $303.46  ? 

11.  $1020,  at  6%,  produce  $89.25  interest  ? 

12.  $6495,  at  1%,  amount  to  $7161.81  ? 

13.  $100,  at  6%',  produce  $100  interest  ? 

.'^0(>.    To   find   the   principal,   tlie    interest,  time, 
and  rate,  being  given. 

Ex.     What  principal  will  produce  $152.64  interest,  in 
J  yr.  5  mo.  20  da.,  at  6^  ? 

OPERATION.  Analysis.— The    interest  on  any 

$.0884)  $152.64  principal   is  as   many  times  greater 

q  Q  than  the  interest  of  $1.  as  that  prin 

cipal  is  greater  than  $1.     One  dollar, 

.265   )   457.920  (  1728       \^  \  y,..  .5  mo.  20  da.,  at  0%  (285), 

will  i)rofluce  $.088.'j  interest.  To  pro- 
duce $152.64,  the  principal  must  be  as  many  times  $1  as  .$.088.',  is  con- 
tained times  in  .f  152.64,  or  $1728. 

801.    Rule. — Divide  the  given  interest  hij  the   in- 
terest of  $1  for  the  given  time,  at  the  given  rate. 

EXAM  PLES. 

303.  What  principal  will  produce 

/.  $1235  interest,  in  1  ///•.  8  mo.  12  da.,  at  6%  ? 

J.  $49.81,  in  9  mo.  24  da.,  at  7^r  ? 

5.  $186.75,  in  1  yr.  4  ?«o.  20  da.,  at  6%  ? 
4.  $244.44,  in  7  mo.  18  da.,  at  5%  ? 

J.  $375.60,  in  2  yr.  4  mo.  6  da.,  at  S%'i 

6.  $54.25,  in  3  mu.  3  da.,  at  7^(.  ? 

7.  $387.40,  in  2  yr.  8  mo.,  at  4^^? 

8.  $456,  in  93  da.,  at  6;^? 

9.  $375,  in  63  da.,  at  7;;  ? 
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10.  $1000,  in  1  ijr.  18  da.,  at  3^  ? 

11.  $538.80,  in  10  mo.  24  da.,  at  b%  ? 
i^.  $416.75,  in  8  mo.  21  </«.,  at  4%'? 

13.  $645.89,  in  4  yr.  8  ;/?o.  10  rf«.,  at  4<^? 

303.  T<»  fiiMl  tlie  principal,  tlio  ainoiiiit,  time,  and 
rate,  beiiij;  j»iv<'n. 

Ex.     What  pnncii)al  will  amount  to  11880.64,  in  1  yr. 
5  mo.  20  da.,  at  '6%'i 

OPERATION.  Analysis. — The  amounts  of  dif- 

$1,088-^-  )  $1880.64  ferent  principals  for  the  same  time 

Q  Q  and  rate   %,  are  to  each  otlier  as 

the  principals.    One  dollar,  in  1  yr. 

3.265     )    5641.920   (    1728       .-, /,i„.  20  rf-^,  at  (5,^^,  will  amount 

t..$1088i.  To  amount  to  $1880.64, 
the  principal  must  be  as  many  times  $1  as  $1.088 J  are  contained  times 
in  $1880.64,  or  $1728. 

304-.   Rule. — Divide     the    given    amount    by    the 
amount  of  $1  for  the  given  time,  at  the  given  rate 

EXAMPLES. 

305.  What  principal  will  amount  to 
i.  $1272.254,  in  6  mo.  6  da.,  at  Q%  ? 

2.  $5538.72,  in  8  mo.  12  da.,  at  1%  ? 

3.  $3695.04,  in  1  ///•.  4  mo.  18  da.,  at  b%  ? 

4.  $442.71,  in  2  yr.  2  mo.  24  da.,  at  9,%  ? 
6.  $14794.31,  in  3  yr.  3  mo.  3  da.,  at  6^? 

6.  $1793.38,  in  7  my.  17  da.,  at  6^? 

7.  $1010.65,  in  5  ijr.  8  mo.  6  da.,  at  7^? 

8.  $977.75,  :n  1  yr.  10  mo.  10  da.,  at  6^  ? 

9.  $1716.75,  in  3  yr.  4  mo.  21  t/rt.,  at  4%? 
iO.  |!2808.08,  in  2  ,y/-.  8  wo.  12  da.,  at  8%? 
/i.  *4312.22,  in  1  yr.  2  mo.  11  da.,  at  12^^? 
Ji^.  $6528.49,  in  4  //;•.  7  mo.  6  r/a.,  at  5^  ? 
16.  $1763.02,  in  1  yr.  2  mo.  21  </</.,  at  6f;? 
i4.  $2457.28,  in  2  yr.  5  //<o.  23  da.,  at  G^i? 
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TRUE     DISCOUNT. 

306.  The  Present  Worth  of  a  debt  due  at  some 
future  time  is  its  value  now.  Theoretically,  it  is  such  a 
sum  tluit,  if  placed  at  interest  to-day  for  the  given  time, 
would  amount  to  the  face  of  the  debt. 

liOli.  The  True  Discount  is  the  difference  betwei'ii  the 
face  of  the  debt  and  the  present  worth. 

Notes — 1.  This  subject  is  an  application  ol"  the  principle  illus- 
trated in  Alt.  303,  the  face  of  the  debt  being  the  amount,  the  present 
worth  the  principal,  and  the  true  discount  the  interest. 

2.  In  iictual  business,  true  diecount  is  little  used,  banks  and  mer- 
chants gtuerally  using  bank  discount  (J51i7).  True  discount  is  the 
interest  on  the  present  worth  for  tlie  given  time,  while  bank  discount 
is  the  interest  on  the  face  of  the  debt.  Tlie  difference  is  therefore 
etjuivalent  to  the  interest  on  the  true  discount.  For  discount  on  bills, 
etc.,  when  time  does  not  enter  in  as  an  element,  see  Art.  1241). 

Ex.  Mr.  B  owes  me  %'l\'l,  payal)le  one  year  from  to-day 
without  interest  :  Aviiat  is  the  present  worth  of  the  debt, 
the  current  rate  ol"  interest  being  (S%'f 

Analysis. — Since  si  in  one  year,  at  6%  ,  an;ounts  to  sfl.OO,  it  would 
require  as  many  dollars  to  iimount  to  *212,  as  ^1.06  are  c(mtained 
times  in  $212,  or  $200.     The  true  discount  is  if^iVl  -  $200,  or  $12. 

ii08.  Rule. — /.  Td  find  the  present  tcuvth,  divide 
the  fdce  of  the  debt  bi/  the  amount  of  $1  for  the 
giveti  time,  at  the  given  rate. 

II.  To  find  the  true  discount,  subtract  the  present 
worth  from  the  face  of  the  debt. 

EXAMPLES. 

::{09.  The  current  rate  of  interest  being  6%,  what  is  the 
present  worth  and  true  discount  of 

1.  $1000,  due  2  years  hence?  J.  $000,  due  in  1  ///•.  7  mo.'f 
,i.  $500,  due  in  t  yr.  4  ///o.?  4-  %'^^^\  <l«t'  ">  ^  mo.  24  da.': 
J.  $I}25,  due  in  2  yr.  b  mo.  12  du.'i 
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6.  Mr.  C.  desiring  to  pay  a  'oill  of  $K28  4  months  before 
it  was  due,  was  allowed  a  (li.-eoiiiit  etiuivalent  to  the  ititer- 
f^st  on  the  face  of  the  bill  foi"  tlie  unexpired  time  at  ^\'/(  per 
annum  (bank  discount).  How  much  greater  was  tliis  dis- 
count than  the  true  discount  ? 

7.  Goods  to  the  amount  of  $3750  are  sold  on  a  credit  of 
4  fuonths.  For  how  much  cash  could  the  merchant  afford  .". 
sell  the  same  goods,  money  being  worth  \0%  per  annum  ? 

8.  If  IIOOOO  will  be  due  me  May  28,  and  $8000  May  10, 
what  discount  shoiikl  I  make  on  the  two  claims  Apr.  1, 
money  being  worth  8%'  ? 

REVIEW    EXAMPLES. 

310.  /.  What  is  the  interest  of  $375.60,  for  1  yr.  10  mo. 
.16  da.,  at  (!  '/fl 

2,   Find  the  amount  (I"  *1  :<;:«  \'o:  T  nm.  W  da.,  at  7^. 

S.  At  what  rate  Avill  $1234,  in  2  yr.  2  mo.  26  da.,  produce 
-iil 38.14  interest? 

4.  In  what  time  will  *585,  at  Q%,  produce  $67.08  interest? 

5.  What  principal  will,  in  1  yr.  8  mo.  14  da.,  at  6^,7',  pro- 
duce $176.22  interest? 

C.  The  semi-annual  interest  on  a  mortgage  at  7^^'  is  $350. 
What  is  the  face  of  the  mortgage  ? 

7.  I  invest  $4!t500  in  a  business  that  pays  me  $504  per 
m<mth.     What  annual  rate  of  interest  do  I  receive? 

S.  Which  is  the  better  investment,  and  what  per  cent., 
one  of  $8400,  yielding  $336  semi-annually,  or  one  of  $15000, 
producing  $1425  annually? 

.'/.  May  18th.  a  s])eculat()r  bought  1600  bushels  of  wheat, 
at  $L.")0  a  bushel.  He  afterward  sold  the  whole  for  $2472 
cash,  his  profit  being  equivalent  to  8^r'  per  annum  on  the 
amount  invested.     What  was  the  date  of  the  sale  ? 

10.  '!Mie  i)ar  value  of  Mr.  AV  bank  stock  is$'.K)00,  and  he 
receives  a  semi-annual  dividend  of  $315.  What  per  cent,  is 
till'  dividend  per  annum  ? 
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11.  Mrs.  C.'s  son  is  now  16  yr.  old  ;  liow  much  must  she 
invest  for  him  at  %%,  that,  on  arriving  at  age,  he  may  have, 
with  simple  interest,  $25000  ? 

12.  What  is  the  interest  of  $10000  for  2  days,  at  6%  per 
annum,  and  a  commission  of  ^^'  per  day  ? 

13.  A  gentleman  loaned  $15000,  at  G%.  Jan.  1,  1880, 
interest  and  principal  together  equalled  $20000.  When  was 
the  money  loaned  ? 

U.  Find  the  interest  on  $3000,  from  Mar.  16  to  Dec.  4, 
at  ^i^c,  by  the  fcUowiug  methods  (274) :  1,  ordinary  interest 
and  compound  subtraction  ;  2,  ordinary  interest  and  exact 
number  of  days  ;  3,  accurate  interest. 

15.  Occ.  1,  1880,  the  loans  and  discounts  of  the  National 
Banks  of  the  United  States  amounted  to  |1,041,000,(m)0. 
At  6%,  what  would  be  the  difference  between  the  ordinary 
(360  days)  and  accurate  (365  days)  interest  of  this  amount 
for  1  day  ? 

16.  How  much  is  paid  for  the  use  of  $1000  from  Dec.  2 
to  Dec.  17,  accurate  interest  at  6^,  and  a  commission  of  ^^% 
per  day  being  charged  ? 

17.  6%  per  annum  accurate  interest  and  a  bonus  of  -^'c 
per  day  is  equivalent  to  what  rate  per  annum  ? 

18.  A  loaned  B  a  sum  of  money,  payable  in  5  months, 
with  interest  at  the  rate  of  6%,  and  at  the  end  of  tbat  time 
received  $666.25  in  return.     How  much  did  ho  loan? 

19.  A  speculator  borrowed  $10925  at  6%,  May  10,  1883, 
with  which  he  purchased  flour  at  $6.25  per  barrel.  June 
11,  1883,  he  sold  the  flour  at  $7.50  per  barrel,  casli.  What 
did  he  gain  l)y  the  transaction  ? 

.'0.  A  bill  of  goods  amounting  to  $4316.75  is  due  May  27; 
liow  much  would  settle  it  May  1  at  657?  How  much  July 
3  ?     (Exact  days.     See  Art.  307,  Note  2.) 

21.  A  buys  a  bill  of  goods  amounting  to  $277(J.40,  on  the 
following  terms: — "4  months,  or  less  5;/  cash.'*  He  nccenta 
the  latter,  and  borrows  tlic  in<mey  at  6^  to  i)ay  the  bill. 
How  niuch  dues  lie  <';uu  y 
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S2.  B  bought  ■i■^r)  A .  U  sq.  nl.  uf  land,  Aug.  18,  1882,  at 
84  an  acre,  borrow  in;:  tlif  money  to  pay  for  it  at  b%.  He 
sold  the  land  April  7,  188G,  at  an  advance  of  -*;299.40  on  cost. 
If  meanwhile  he  paid  *4fj.o0  for  taxes  on  the  hmd,  did  he 
gain  or  lose,  and  how  much  ? 

23.  0  of  New  York  soils  for  D  of  Atlanta,  a  <juantity  of 
cotton,  amounting  to  -r^i^j  17.83,  ami  charges  a  commission  of 
'^Y'i-  ^y  instructions,  he  invests  the  i)roceeds  in  dry  goods, 
after  deducting  a  commission  of  \\%  of  the  amount  expend- 
ed.    What  was  the  total  commission  ? 

2J!^.  A  owes  B  £200,  with  interest  at  h'.f,  for  143  days.  He 
pays  25^  of  the  amount  due  :  how  much  remains  y 

Note. — In  England,  interest  is  nsnally  computed  on  the  l)asis  of 
8G5  days  to  the  year,  wlien  the  time  is  given  in  days.  The  legal  rate 
in  England  is  5%.  To  calculate  interest  on  English  money,  reduce 
the  shillings  and  pence  to  the  decimal  of  a  pound  (See  .\rt.  ItM),  Ex.  U. 
Note),  apply  any  of  the  methods  under  Art.  tit)l,  ami  reduce  the 
resulting  decimal  to  shillings  and  pence. 

Find  the  accurate  interest  of 

25.  £425,  from  Aug.  4  to  Dec.  28,  at  b%. 

26.  £625  12.s\,  from  Jan.  12  to  A])ril  1,  at  4.%. 

27.  £717  16n.  \(),L.  from  Mar.  3  to  June  lO.  at  4.1'/.* 
.!S.   £429  Iti.v.  S^/..  from  Sept.  16  to  Nov.  3o.  at  ^%. 
jy.  £510  18.V.  3(/..  Irom  Aug.  1  to  Oct.  18.  at  o\%. 
SO.  £612  6.y.  \\d..  from  Jitly  1  to  Nov.  3,  at  5^,. 

■il.  A  commission  merchant  sold  24100  pounds  of  leather 
at  20|  cents  a  pound,  paid  transi)ortation  $60.4i>.  cartage 
v20,  his  commission  being  'l\'f.  and  his  charge  for  insi)ectiou 
$!20.     What  were  the  net  ])roceeds  ? 

32.  What  ])er  cent.  i)rolit  is  made  by  buying  at  a  discount 
of  20,  10,  and  12^;/,  and  .selling  at  the  list  price? 

33.  At  wjiat  ])er  cent,  above  cost  must  goods  be  marked, 
so  that  when  sold  at  a  discount  of  .")^^,  there  would  be  a 
profit  of  25^,;? 

*  When  the  time  is  less  than  1  yi-m-,  iiml  the  rate  i«  t!.'  or  less,  reject  the  p'  r-"' 
of  the  principal,  if  Ions  than  C;  ;ulil  I  .-hilling,  if  iimri;  than  6.  The  result  wlli  1)« 
sullicicntly  .ic<ur»lc, 
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COMPOUND     INTEREST. 

'M\.  Compound  Interest  is  iutercst  nut  only  on  tho 
principal,   IjuI    on   the   interest  also  after  it  becomes  due 

1.  Interest  may  be  compounded  Jinmially.  seiui-anniially,  i|uar- 
terly,  etc. 

2.  Compound  interest  cannot  be  collected  by  law,  that  is,  payment 
cannot  be  enforced ;  but  sucli  a  payment  is  equitable,  and  the  recf^iving 
of  it,  if  the  debtor  is  willing  or  can  be  induced  to  pay  it,  does  not  con- 
stitute usury  in  the  legal  sense  of  the  word.  In  the  State  of  Missouri, 
parties  may  contract  in  writing  for  the  payment  of  interest  upon  inter- 
est, l)ut  it  shall  not  be  coi)ii)ounded  oftener  than  once  a  year. 

Ex.  Wlint  is  the  coinitound  interest  of  llOOO  for  o  years, 
at  i)%  'i 

OPERATIONS. 

$l()()().(Mi     Frincii)al.  Or 

00.00     Interest  for  i  ijv. 

1060  Amount  for  1  yv.,  or  'i.i\  i)riiicipal. 

63.60     Interest  of  *1000  for  1  yr. 

1123.60     Amount  for  'Z  yr.,  or  od  j)rincipal. 

67.416  Interest  of  I;!  123.60  for  1  yr. 
1191.016  Amount  for  3  yr. 
1000  Original  princijial. 

101.010  Comi)oun(l  interest  for  3  yr. 

liVl.  Rule. — Find  the  amount  of  tJic  given  fjriii- 
ci jxil  for  the  first  j)crio(L  of  time,  and  make  it  the 
jiri  lid  pal  for  the  srcfind .  Find  the  amount  of  the 
srcniid  prinvi i>al  for  the  .second  period  of  time.  <i,nd, 
iiKi  l<e  it  the  jirinctpat  for  the  third  :  a n if  so  con  tinue 
for  the  whole  time.  I'he  last  amount  is  tlir  auiouiit 
reijaired,. 

Tlie  last  aniouii/.  tfss  tlir  o'ircn  itrinri piil ,  will  ho 
/,'/.    rompound  intrrcsl. 
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313.   Table  showing  th^  fluui  to  which  $1  will  increase,  at  com- 
|)cn;nd  inU'ioBt,  iu  any  uinnl)er  ot  years  not  exceeding  20. 


Yrs. 
1 

2s:. 

■ik%. 

H. 

■ik%- 

v.. 

A\%. 

5». 

6*. 

Yrs. 

1.0200 

1.0250 

1.0300 

1.0;}50 

1.0400 

1.0450 

1.0500 

i.oeort 

1 

a 

1.0404 

1.0506 

l.{)609 

1.0712 

1.0816 

1.0920 

1.1025 

1.12:16 

2 

3 

1.0612 

1.0769 

1.0927 

1.1087 

1.1249 

1.1412 

1.1576 

1.1910 

3 

4 

1.0824 

1.1U38 

1.1255 

1.1475 

1.1699 

1.1925 

1.2155 

1.2625 

4 

5 

1.1041 

1.1314 

1.1593 

1.1877 

1.2167 

1.2462 

1.2763 

1.3:«2 

■> 

G 

1.1262 

1.1597 

1.1941 

1.2293 

1.2653 

1.302;i 

1.3401 

1.4185 

« 

-? 

1.14S7 

1.1887 

1.2299 

1.2723 

1.3159 

1.3609 

1.4071 

1..503(i 

8 

1.1717 

1.2184 

1.2668 

1.3168 

1.3686 

1.4221 

1.4775 

1..5<<38 

8 

y 

1.1950 

1.2489 

1.3MS 

1.3629 

1.4233 

1.4861 

1.5513 

1.68t>5 

9 

10 

1.21iW 

1.2h;01 

l.:M^li» 

1.4106 

1.4802 

1.55:jO 

1.6289 

1.7908 

10 

11 

1.W34 

1.3121 

1.3842 

1.4600 

1.M95 

1.6229 

1.7103 

1.898:J 

11 

12 

1.2682 

l.;i444 

1.42r,8 

1  .-.111 

1.6010 

1.69.59 

1.7956 

2.0122 

12 

13 

1.2936 

1.3785 

1.4685 

1.5(>40 

1.6651 

17722 

1.8856 

2.1329 

13 

14 

1.3195 

1.4130 

1.5126 

1.6187 

1.7317 

l.a519 

1.9799 

2.2609 

14 

15 

1.3459 

1.4483 

1..5580 

1.6753 

1.8009 

1.935:i 

2.0789 

2.3!.66 

15 

16 

1.3728 

1.4845 

1.6047 

1.7:i40 

1.8730 

2.02*4 

2.1*29 

2.5404 

16 

17 

\A(m 

1.5216 

1.6528 

1.7947 

1.9479 

2.11*4 

2.2920 

2.6928 

17 

18 

1.4282 

1.5597 

1.7021 

1.8;575 

2.02.58 

2.2085 

2.4066 

2.S54;j 

18 

19 

1.4568 

1.5987 

1.7535 

1.9225 

2.1068 

2.3079 

2.5270 

3.0256 

19 

20 

1.4859 

1.6:J86 

1.8061 

1.9898 

2.19U 

2.4117 

2.6533 

3.2071 

20 

To  find  the  sum  to  which  a  given  amount  will  increase,  at  compound  intere.«t,at 
any  of  the  rates  per  cent.,  and  nuraher  years  expressed  in  the  above  Table  :  Mulliidy 
the  given  ammint  by  the  sinn  to  which  one  dollar  will  increase  at  the  rate  ant/  for  //u 
number  of  years  reqitireil. 

Notes.— 1.  The  amount  for  any  number  of  years  not  given  in  the  lahlc  ni.iv  l>e 
computed  by  findint;  the  product  for  any  two  numbers  of  years  whose  sum  equal^- 
tlic  given  lime. 

2.  Tlie  compound  interest  of  tl  is  |i  less  than  the  amounts  in  the  above  table. 

314-.  Table  showing  the  sum  to  which  $1,  paid  at  the  Ijeginuiiiir 
of  eaoli  year,  will  increase  at  compound  interest,  in  any  number  nf 
years  not  exceeding  20. 


Yrs. 

Z%. 

z\%. 

4j«. 

5J{. 

6*. 

7%. 

at 

Yrs. 

1 

1.0300 

I.a350 

1.0400 

1.0500 

1.0600 

1.0700 

1.0800 

1 

2 

2.0909 

2.1(;62 

2.1216 

2.1.525 

2.1835 

2.2149 

2.24(V4 

2 

3 

3.183ti 

3.2149 

3.24o5 

3.3101 

3.374«) 

3.4.3!)9 

3.5061 

3 

4 

4.3091 

4.3625 

4.4163 

4.5256 

4.(«71 

4.7507 

4.8666 

4 

5 

5.4684 

5.551)2 

5.<>:530 

5.8019 

5.9753 

6  15:« 

6.3;i59 

5 

6 

6.6625 

6.7791 

6.8983 

7.1420 

7.39« 

7.6540 

7.9228 

«       1 

7 

7.8<)23 

8.0517 

8.2142 

8.5491 

8.8975 

9.2598 

9.tB66 

7 

8 

9.1.591 

9.3685 

9.5S2S 

10.0266 

10.4913 

10.9780 

11.4876 

8      i 

9 

10.4639 

10.7314 

11.0061 

11.5779 

12.18l» 

12.8164 

13.48(i6 

9 

10 

11.8078 

12.14211 

12.48W 

13.2068 

13.9716 

14.7836 

15.(i4.55 

10 

11 

13.1920 

136021 

14.0258 

14.9171 

15.869!) 

16.8885 

17.9771 

11 

12 

14.617S 

15. '.130 

15.62  JS 

16.71.30 

17.8<?21 

19.1406 

20.4952 

12 

13 

16.0863 

16.6770 

17.2919 

18..59><6 

20.01.-.1 

215505 

2-3.2149 

13 

14 

n.59S9 

18  29.-.7 

19  O'iiti 

20.  ."'^li 

22.2760 

21.129t> 

26  l."21 

14 

15 

19.156'.} 

19.9710 

20.8215 

22.6575 

24.6705 

26.8881 

29.33-13 

15 

16 

20.7616 

21.7050 

22.6975 

24.8401 

27  2129 

29  8402 

82  7.'^02 

16 

17 

22.4114 

2  1.41)97 

24.64,54 

27.1324 

29.9'57 

:i2.9990 

36  1.502 

17 

18 

24.1169 

25.;«73 

26.6712 

29..5391) 

32.7600 

36.3790 

40.446) 

18 

19 

25.3704 

27.2797 

28.7781 

32l)6tM) 

.35.7856 

39.9'.l,V, 

44.7620 

19 

20 

27.6765 

29.2695 

30.9»>92 

.34.7191 

:W.9<»2V 

43.8652 

49.4229 

20 
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EXAMPLES. 


315.  J.  What  will  $450  tunuuiit  to  at  compound  inter- 
est, in  4  years,  comi)uunded  aiiniially  at  47  ?     At  3;^  > 

2.  Find  the  compound  interest  of  «:560,  for  t  years,  inter- 
est compounded  semi-annually  at  (i;^.     At  5^,. 

Note. — Find  the  conii)ound  iuterest  for  4  periods  of  (i  nioaihs  each, 
at  one-half  the  annual  rate. 

J.  What  is  the  compound  interest  of  ^800  for  1  //>•.  :}  did. 
at  8^',  interest  com})ounded  quarterly  ? 

.'/.  At  compound  interest,  what  is  the  amount  .d'  ^1728 
for  3  yr.  4  mo.  10  da.,  interest  compounded  aunuallv  at  3'^'  y 
Ai  6>  ? 

Note. — Fii-st  find  the  r.iuount  for  3  years,  and  use  this  amount  as 
the  principal  for  the  reniaining  time. 

o.  J3  holds  a  mortgage  against  A's  property  dated  Aj)r.  1, 
1881,  for  I'^OOOO,  interest  payable  annually  at  Q%.  The  in- 
terest due  Apr.  I.  188^,  is  not  paid  until  May  26,  188-^. 
How  much  is  then  due,  A  having  consented  to  pay  interest 
upon  interest?     (See  Note  2.  Art.  .*}11.) 

Xotp:. — In  solving  the  following  examples,  nse  the  tables  in  Art. 

0.  A  gentleman  deposits  in  a  savings  bank  1100  when  his 
child  is  twelve  years  old.  How  much  will  this  amount  to 
when  he  is  21  years  old,  interest  being  compounded  semi- 
annually at  \%  ?     At  b%  ? 

7.  At  the  age  of  20.  and  every  year  thereafter,  a  young 
nuin  ])laces  ^200  at  compound  interest  at  0^^  How  much 
will  he  have  at  the  age  of  30  ?  At  the  age  of  40  ?  (See 
Art.  314.) 

S.  How  much  will  a  gentleman  have  at  the  end  of  three 
years,  if  he  places  at  compound  interest  at  5^V>  t>300  at  the 
beginning  of  each  year  ? 

9.  Mr.  B.,  whose  life  is  insured  for  14000,  pays  an  anmud 
premium  of  *114.  How  much  would  this  amount  to  at  (">'/ 
compound  interest  in  2n  veaisy 
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10.  What  sum  must  be  placed  at  compound  interest,  at 
{jfc,  to  amount  to  $1000  in  5  years  ? 

Note. — In  compound  interest,  as  in  simple  interest,  the  amounts 
are  proi)ortioiial  to  the  principals  ;  henc>;  the  amount  of  any  principal 
is  as  many  times  greater  than  the  amount  of  $1,  as  that  principal  is 
greater  than  $1. 

To  find  the  principal,  divide  the  given  amount  by  the  amount  of  $1 
for  the  given  time  and  rate. 

In  simple  interest,  the  interest  on  a  given  principal  for  a  given 
time  is  in  proportion  to  the  rate  per  cent.,  and  at  a  given  rate,  in 
proportion  to  the  time ;  hut,  in  compound  interest,  sucli  is  not  the 
case.    If  the  rate  or  time  be  doubled,  the  interest  is  more  than  doubled. 

11.  How  much  should  a  gentleman  invest  at  compound 
interest,  at  (!>%,  for  his  son  who  is  now  6  years  old,  so  that, 
when  he  becomes  21  years  of  age,  he  may  have  110000? 

12.  In  the  above  example,  how  much  should  be  invested 
at  the  beginning  of  each  year  to  produce  the  same  sum  ? 

13.  A  gentleman  at  his  death  left  ^7850  for  the  benefit 
of  his  only  son,  12  years  old,  the  money  to  be  paid  to  him 
when  he  should  be  21  years  of  age.  How  much  did  he 
receive,  interest  at  6^,  comi)ouuded  semi-annually  ? 

COMMERCIAL     PAPER. 

316.  Commercial  Paper  ciu braces  notes,  drafts,  bills 
of  exchange,  etc. 

317.  A  Note  (also  called  a  Promissory  Note)  is  a  written 
promise  to  pay  a  certain  sum  of  money  on  demand  or  at  a 
specified  time. 

318.  The  Maker  of  a  note  is  the  person  wlio  signs  it, 
and  thus  becomes  responsible  for  its  payment.  Tlio  Payee 
IS  tlie  person  to  whom,  or  to  whose  order,  it  is  made  i»ay- 
able.     The  Face  of  a  note  is  the  sum  promised. 

In  Note  1,  Art.  324,  Peter  Cooikt  is  the  maker;  Georfire  Peabody 
is  the  payee  ;  the  face  of  the  nt>te  is  sflOOO. 
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;il9.  A  Negotiable  Note  is  a  note  whicli  is  ^^VMh 
payable  to  bearer  or  to  the  order  of  some  person. 

J.  A  note  is  iion-ihgotiable  when  it  is  payable  only  to  llic  party 
Darned  in  the  not'. 

2.  A  negotiable  note  made  in  New  Jersey  must  contain  the  words 
'  without  defalcation  or  discount ;  "  in  Missouri,  the  words  "  negotiable 
and  payable  without  defalcation  or  d.scount." 

:{.  Neootiable  notes  payable  to  order  may  be  sold  or  transferred  by 
the  payee  writing  his  name  upon  the  back  of  the  note.  He  then 
becomes  an  indoraer. 

320.  The  Indorse!  of  a  note  or  draft  is  the  person  who 
writes  his  name  on  the  back  of  it,  and  by  so  doing  guaran- 
tees its  payment. 

If  Mr.  Erastus  Corning  desires  to  sell  or  transfer  NoteM,  Art.  JJii-1-, 
it  will  be  necessary  for  him  to  indorse  it.  If  he  writes  his  name  only, 
it  is  called  an  indorsement  in  blank,  and  the  note  is  then  payable 
without  further  indorsement  to  any  person  lawfully  holding  the  same. 
He  may  indorse  it  in  full  by  making  it  payable  to  a  particular  person. 
thus — "  Pay  to  the  order  of  Henry  i?.  Pierson.  Erastus  Corning." 
Before  it  can  be  again  transferred,  it  will  require  the  indorsement  of 
Henry  R  Pierson.  Yov  gredier  security,  checks,  notes,  drafts,  etc., 
are  indorsed  in  full  when  sent  by  mail. 

331.  A  Draft,  or  Bill  of  Exchange  is  an  order  or 
request  addressed  by  one  person  to  anotlier  directing  the 
payment  of  a  specified  snm  of  money  to  a  third  person  or 
to  his  order. 

333.  The  Drawer  of  the  draft  is  the  person  who  signs 
it.  Tlu'  Drawee  is  tlio  person  on  whom  it  is  drawn.  The 
Payee  is  the  person  to  wliom,  or  to  whose  order,  it  is  made 
payable. 

In  Draft  5,  Art.  ,'524,  C.  P.  Huntington  is  the  drawer;  Drexel, 
M  )rgan  &  Co.  are  the  drawees  :  J.  &  NV.  Seligman  &  Co.  are  the 
payees. 

1.  After  the  bill  is  presented  and  accepted,  the  dniwee  is  called  the 
acceptor,  and  the  draft,  an  acceptance.  The  draft  then  has  the  same 
legal  significance  as  a  promias)ry  note. 

2.  A  person  accepts  or  proinis  -s  to  pay  a  draft  by  writing  the  word 
"  Accepted  "  and  the  date  over  his  name  across  its  face. 

3.  To  "  honor"  a  draft  ia  to  accept  it  or  j.ay  it  on  being  presented. 
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333.  A  Pi'otest  is  a  formal  statement  made  by  a  Notary 
Public  declaring  that  a  draft  or  note  has  been  presented  for 
payment  or  acccptaiH"-,  ;iiid  was  refused. 

334.     Forms     of     Notes    and     Drafts. 
1.    Demand  Note. 
$1000.  New  York,  August  19,  1S81. 

On  demand,  I  promise  to  pay  Oeokgh  Peabody.  or 
bearer,  One  Thousand  Dollars.     Value  received. 

Peter  Cooper. 

The  above  note  is  payable  on  demand, — that  is,  whenever  presented; 
is  negotiable  (pajiil.le  to  l).>arer);  and  bears  interest  from  date  at  tlio 
legal  rate  of  t'.ie  State  in  whicli  it  is  made.  If  the  words  "  or  bearer" 
were  omitted  the  note  wonld  not  be  negotiable. 

'Z.    Time  Note— Interest-bearing. 
$875j%%.  Cincinnati,  Ohio,  Jnly  10,  1882. 

Six  months  after  date,  I  promise  to  pay  Geo.  C.  Miller, 
or  order.  Eight  Hundred  Seventy-five  and  ^^  Dollars,  with 
interest  at  eight  per  cent.     Value  received. 

Alex.  McDonald. 

The  above  note  is  payable  ^  mo.  3  da.  after  its  date,  or  Jan.  19. 
1883  ;  is  negotiable  (payable  to  order) :  and  draws  interest  from  its 
date  at  8%  per  aiumm.  If  the  rate  of  interest  was  omitted,  it  would 
bear  interest  at  the  legal  rate  of  the  State  for  such  cases,  6%. 

3.    Time  Note— Without  Interest. 
96000.  Albany.  N.  Y..  December  4,  188 J. 

Sixty  days  after  date,  I  promise  to  pay  to  the  order  of 
FiRASTrs  CoKN'iNc.  Six  Thousand  Dollars,  at  the  Second 
IS'alioiial  Hiiiik.      \';ilue  receivtMl. 

K.  C.  Kooxz. 

Tlie  ab.ive  noli'  i.s  pavablc  (5'!  days  l\>ai  Dec.  4,  1881,  or  Feb.  5, 
1882.  It  is  payable  at  tlie  Second  National  Bank.  No  interest  will  be 
duo  at  maturity  (Feb.  Ti).  If  the  note  is  not  paid  at  maturity,  it  will 
l)ear  inti-rest  from  that  date. 
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4.   JoixT  AND  Several  Note. 
$j^ie^^%.  Worcester,  Mass.,  May  21,  1882. 

Four  months  after  date,  we  jointly  and  severally  promise 
to  pay  John  S.  Ballard,  or  order.  Four  Hundred  Sixteen 
^g"o  dollars,  with  interest  from  date,  value  received. 

T.  K.  Earle. 
Chas.  W.  Smith. 

If  tlie  above  note  were  written  "we  jointly  promise,  etc.,"  it  would 
be  called  a  joint  note.  The  makers  of  a  joint  note  must  l>e  sued 
jointly,  each  being  responsible  for  one-half  of  the  amount  of  tiie  note. 
The  makers  of  a  joint  and  several  note  may  be  sued  separately,  either 
being  responsible  for  the  full  amount  of  the  note. 

5.  Sight  Draft. 

S8000.  San  Francisco,  Cal.,  May  1,  1882. 

At  siglit,  pay  to  the  order  of  J.  &  \V.  Seligman  L  Co., 
Eight  Thousand  Dollars,  value  received. 

C.  P.  Huntington. 

To  Drexel,  Morgan  &  Co.,  New  York. 

6.  Time  Draft. 

$5000.  Burlington,  Iowa,  June  18,  1881. 

At  sixty  days'  sight,  pay  to  the  order  of  Addison  Bal- 
lard, Five  Thousand  Dollars,  value  received,  and  charge 

to  account  of 

A.  G.  Adams. 
To  Barton  &  Jones,  Chicago,  111. 

Drafts  are  sometimes  drawn  a  certain  numlier  of  "days  after  date," 

NOTKS. — 1.  A  note  should  contain  tlu'  wnnls  "Value  received,"  as 
a  contract  without  a  consideration  is  not  Icf^ally  binding. 

2.  Negotiable  securities  are  good  in  the  hands  of  on(>  who  ])urchH8e8 
in  good  faith  and  before  maturity,  altho\igh  the  seller  nu\y  have  found 
or  stolen  them. 

\\.  Wh(!re  no  place  of  payment  is  specified,  a  promissory  note  ia 
payable  at  the  maker'.s  place  of  business,  or  if  none  is  known,  at  the 
residence  of  the  maker. 
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J?35.  Days  of  G-race  and  Maturity. — The  day  of 
maturity  is  tlie  day  on  which  a  note  l)ec'(>iiit',s  Icgallv  (luc 
According  to  the  laws  of  most  of  the  States,  a  note  is  not 
legally  due  until  three  days  after  the  expiration  of  the  time 
specified  in  the  note,  except  the  note  contain  the  words 
"  without  grace.''  These  days  are  called  days  of  grace,  but 
they  are  of  no  advantage  to  the  pa3er,  since  interest  is 
charged  for  them  as  for  any  others. 

1.  California  has  abolislied  days  of  grace  altogether.  In  Georgia, 
Alabama,  and  Kentucky,  gract'  is  allowed  on  promissory  notes  only 
in  case  they  are  made  payable,  or  are  discounted  or  left  for  collection 
at  a  bank  or  |)rivate  banker's. 

3.  In  the  State  of  New  York  and  most  of  the  Statis,  all  bills  ami 
notes  due  on  Sunday  are  payable  on  Saturday,  and  all  due  on  a  legal 
holiday  are  made  payable  on  the  business  or  .secular  day  next  preced- 
ing. Thus,  if  a  holiday  falls  on  Thursday,  all  notes,  etc.,  must  be 
paid  on  Wedneslay  ;  if  a  holiday  falls  on  Monday,  all  notes  due  Sun- 
day or  Monday  would  be  payable  on  Saturday  ;  if  a  holiday  falls  on 
Saturday,  notes  due  Saturday  or  Sunday  would  be  ]:a_valile  on  Friday. 

3.  The  legal  hoiiday.s  in  the  State  of  New  York  are  New  Year's 
Day,  Washington's  Birthday  (Feb.  22),  Decoration  Day  (May  80), 
Independence  Day  (July  4),  Election  day  (the  first  Tuesday  after  the 
first  Monday  in  Ncvember).  Thanksgiving'  Day  (the  day  a])pointed  by 
the  President  of  the  United  States,  usually  the  last  Thui-sday  of 
November),  and  Christmas  (Dec.  25). 

4.  When  a  legal  holiday  falls  on  Simday,  Monday  is.  by  the  statute 
of  New  York,  made  a  legal  holiday,  and  notes,  etc.,  maturing  on 
Sunday  or  Monday,  must  be  paid  on  the  jireceding  Saturday. 

5.  Whon  the  tinu'  of  a  note  is  expressed  in  months,  calendar  months 
are  used  to  determine  the  day  of  maturity;  when  in  days,  the  exact 
number  of  days  is  used.  Thus,  a  note  dated  Julv  16,  and  payable  two 
months  from  date,  would  nominally  mature  Sejn.  1(5.  and,  including 
the  three  days  of  grace,  would  legally  mature  Sept.  19.  A  note  having 
the  same  date,  and  payable  sixty  days  from  date,  w<nild  nominally 
mature  Sept.  14,  and,  including  the  three  days  of  grace,  would  legally 
mature  Sept.  17. 

6.  A  note  due  in  one  or  more  months  from  date,  matures  on  the 
corresponding  diiy  of  the  month  up  to  which  it  is  r.'ckoied,  if  there 
are  so  many  days  in  that  month  :  but  if  not  so  many,  it  then  matures 
vU  the  last  day  of  said  month,  t  >  which  the  usual  grace  must  be  added 
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TLus,  uotes  dated  Jan  28,  '29,  30,  or  31,  and  pavable  one  month  from 
date,  would  become  duf  Mar,  3  (Feb.  28  with  3  days'  grace  added) 

7.  When  drafts  an;  pavaWo  a  certain  time  after  «^^^,  the  date  <.i 
acceptance  and  the  time  of  tlie  draft  determine  the  day  of  matnritv. 
'J'lius,  if  a  draft  is  dated  May  16,  accepted  May  20.  and  j)ayable  sixty 
di.ys  after  siglit.  it  would  mature  or  be  dne  63  (including  3  days  of 
grace)  days  after  May  20,  or  July  22.  If  payable  60  days  after  ilnte,  it 
would  mature  03  days  after  May  16,  or  July  IS.  It  is  not  necessary 
i)  present  for  accej  tance  drafts  drawn  a  certain  time  after  datf.but  as 
a  courtesy  to  the  drawee,  it  is  usually  done. 

8.  Days  of  grace  are  allowed  on  drafts  according  to  the  custom  of 
the  place  wiiere  they  are  payable.  The  statute  of  Xew  York  forbids 
grace  on  all  sight  drafts,  no  matter  on  whom  drawn,  and  on  all  time 
drafts  which  appear  on  their  face  to  be  drawn  "  upon  any  bank,  or 
upon  any  banking  a.ssociation  or  individual  banker,  carrying  on  the 
banking  business  under  the  act  to  authorize  the  business  of  banking." 

EXAMPLES. 
',VH).     1.  How  inueli  would  be  due  on  Note  1.  Art.  324. 
Jan.  1.  1882  (time  by  compound  subtraction)? 

!.  ni)\v  much  would  be  duo  on  Note  "2,  Art.  '.Vl\.  at  its 
maturity!-'  How  much  ^[arch  1,1883?  Suppo.-iing  the  rate 
of  interest  was  omitted  in  the  note,  how  much  would  be- 
due  May  4,  1883  ? 

S.  Xinety  days  after  June  21  is  what  date? 

Analysis. — Subtract  from  the 
given  number  of  days,  the  num- 
ber of  days  remaining  in  June, 
and  from  this  remainder,  subtract 
successively  the  number  of  day.-^ 
in  the  following  months  until  tlu 
remainder  is  eijual  to  or  less  than 
the  number  of  days  in  the  next 
following  month.  'I'he  last  re- 
mainder represents  the  re<|uired 
date. 

Or,  write  the  remaining  number  of  days  in  June,  and  the  number 
of  days  in  a  sufticient  number  of  months  to  pHxluce  about  the  given 
number  of  days.  Taki;  their  sum  and  subtract  it  (if  possible,  from 
I  he  given  number  of  days.  The  rL-maiuder  will  be  the  day  of  tlie  fol- 
lowing  month  rejjresenting  the  required  date.     If  the  sum  is  greaU^r 
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than  the  givi'u  number,  subtracftbc  i.-xct'ss  from  the  number  of  da.vs 
ii\  tlie  last  month  written.     The  reniaintler  will  be  the  required  date. 

If  the  time  be  30,  GO,  or  DO  days,  regard  eacli  30  days  as  a  calendar 
month,  and  correct  by  subtracting  1  day  for  each  intervening  niontli 
containing  31  days,  and  adding  2  days  for  February  (in  leap  year  1 
d  ly).  Thus  3  months  after  June  21  is  Sept.  21,  and  by  subtracting  i 
days  for  July  and  August,  the  correct  result  is  Sept.  19. 

.^.  Supposino-  Xote  ;J,  Art.  3*<i4,  was  payable  90  days 
from  date,  what  would  he  its  due  date  ?  The  note  as  ^ven 
not  being  paid  at  maturity,  how  much  would  be  due  Feb. 
•lb,  1882,  protest  fees  83.10  ? 

r,.  How  much  would  settle  Note  i.  Art.  324,  Dec.  30, 
1882  ? 

6\  If  Draft  G,  Art.  324,  was  accepted  June  19,  1881, 
what  was  the  date  of  maturity  ? 

BANK     DISCOUNT. 

327.  Bank  Discount  is  simple  interest  of  a  note,  paid 
in  advance,  for  the  numl)er  of  days  the  note  has  to  run. 
Jt  may  be  comi)utcd  In  ;iny  of  the  methods  given  for  simi)le 
interest. 

On  notes  without  interest  (the  usual  case  of  notes  discounted  at 
banks),  bank  discount  is  reckoned  on  tlieir  face,  the  amount  due  at 
maturity  ;  on  notes  with  interest,  it  is  reckoned  (m  the  amount  due  at 
nniturity,  or  their  face  i)his  the  interest  for  the  full  time  of  the  note. 

328.  The  Proceeds  (tf  a  note  is  the  amount  reeeiNcd 
l)y  the  holder  from  thi-  bank  when  the  note  is  discounti'd. 
It  is  the  amount  on  which  thj  discount  is  reckoned  less  the 
discount. 

329.  Call  Loans.— Banks  in  the  ("ity  of  New  York 
loan  large  amounts  of  nu)ney  upon  stocks,  bonds,  etc.,  as 
collateral  .security,  payable  on  demand  or  on  giving  one 
d.iv's  notice.  Such  loans  iire  cidlcd  "call'*  (»r  demand 
loans,  and  interest  on  them  is  paid  at  I  lie  cud  of  the  time. 
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1530.  The  time  to  be  reckoned  on  a  loan  or  note  is  ex- 
clusive of  the  clay  of  date,  but  includes  the  day  of  maturity 
or  payment.  Thus,  in  discounting  a  note,  Apr.  4,  which 
would  mature  Apr.  '24,  the  discount  would  l)e  calculated  for 
•iO  days. 

In  Pliiliidflphia,  IJaltiinorc,  and  other  cities,  it  is  the  custom  of 
hanks  in  finding  time  to  include  hoth  the  day  of  discount  and  the  day 
of  matuiity.  Thus,  the  discount  on  the  above  note  would  be  reckonetl 
for  21  days. 

EXAM  PLES. 

331.    I"'ind  the  date  of  maturity  and  proceeds  of   the 

following  notes : 

$10000.  New  Yokk,  Jidi/  in,  1881. 

Four  months  after  date,  I  promise  to  pay  to  the  order  of 
FiSK  &  Hatch,  Ten  Thousand  Dollars,  at  the  First  Na- 
tional Bank,  value  received. 

S.  i).   Babcock. 

Discounted  July  IG,  1881,  at  6Q'. 

Analysis. — The  note  is  due  4  niontlis  (.'Jii,',"))  and  3  days  (days of 
grace,  ',i''2r>)  after  July  10,  or  Nov.  19.  Fn  m  tlie  day  of  discount 
(July  16)  to  the  day  of  maturity  (Nov.  I'J)  there  ure  VHS  days. 

Tlie  interest  of  $10000  for  130  days  at  ^%,\i  reckoned  on  the  basis 
of  360  days  to  tlie  year,  is  !?210,  and  the  proceeds  are  $10000  less  $210, 
or  $9790.  The  interest  on  the  basis  of  305  days  to  the  year  would  be 
$2.88  less,  or  $207.12,  and  the  proceeds  would  be  $9792.88. 

If  the  note  was  discounted  Sept.  1,  the  interest  or  discount  would 
be  reckoned  for  79  days  (Sept.  1  to  Nov.  191 

{2.) 
$8000.  Brooklyn,  N.  Y.,  July  16,  issi. 

Ninety  day.s  from  date,  I  promise  to  pay  S.  B.  Chitten- 
DKN',  or  order,  Eigiit  Thousand  Dollars,  value  received. 

A.  A.  Low. 

Discounted  -Vug.  :M.  18S1.  ;il  d',. 

A\.\LYSis  —The  noti-  is  due  93  day.^"  ('.i'2r»,  5)  after  July  16.  or  Oct. 
17.     C'omi)Utc  tlie  discount  for  47  day.s    Aug.  31  to  Oct.  17)  on  $S0OO. 

If  tlie  note  had  been  discounted  Julv  16.  the  dut-^  of  the  note,  the 
interest  would  have  been  coniput«Hl  for  93 days,  liie  full  tinn-of  the  note. 
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Note. — The  results  of  the  following  examples  will  be  given  on 
the  basis  of  both  360  and  365  days  to  the  year. 


No. 


Date  of  Note. 


Time. 


Jan  24.. 

May  18  . 
Aug.  31. 
June  4.  . 
Oct.  16  . 
Mar.  13. 
May2J., 
July  27. 
Mar.  28 . 
May  27. 
Jan.  3. . , 
Sept.  12. 


Face. 


90  days 

3  mo. 
60  days 

4  mo. 
30  days 

6  mo. 

3  mo. 
60  days  , 
90  days 

6  mo. 
120  days 

4  mo. 


$1200 
$5280 
$2560 
$3756 
$6425 
$8375 
$4500 
$8240 
$4324 
$4885 
$9000 
$5000 


Date  of  Discount. 


Rate  of 
Diecount 


Jan.  24 ,     6% 

May  18 1     6% 

Aug.  31 !     8% 


Nov.  1 90  days  ,  $6000 


June  4.  . 
Oct.  16.. 
Mar.  13. 
July  7  .  . 
Se])t.  2.. 
Apr.  14  . 
Aug.  15 
Feb. 28  . 
Oct.  14. . 
Nov.  28 


7?fc 
5% 
b\% 
10  fo 
6% 
5|% 
8% 
6% 
7% 
5tfo 


Rc([nired  the  proceeds  and  date  of  maturity  of  the  fol- 
lowing notes  discounted  (360  days  to  the  year)  through  a 
broker,  his  commission  being  |-%'  of  the  face  of  the  notes. 


No. 

16 
17 
IS 
19 

Date  of  Note. 

Tiuie. 

Face. 

Date  of  Discount. 

Rate  of 
Diecount 

Feb.  21 

June  8 

Jan.  10  

Mar.  3 

4  mo. 
4  mo. 
4  mo. 
6  mo. 

$10000 
$6000 
$6000 

$8775 

Feb.  21 

June  12 

Jan.  10 

Apr.  30 

4i% 

20.  What  were  the  proceeds  of  Note  3,  Art.  324,  if  dis- 
counted Dec.  IG,  1881,,  at  the  legal  rate? 

21.  Find  the  date  of  maturity  and  ])roceeds  of  a  note  of 
-^.")0()0.  payable  00  days  from  date,  dated  and  discounted  at 
a  Philadelphia  bank,  Aug.  3.     (See  Art.  330.) 

22.  Find  the  date  of  maturity  and  proceeds  of  a  note  of 
$3750,  jiayable  60  days  from  date,  dated  and  disconnted  at 
a  Maryland  bank,  Jan.  31,  188'^>. 
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J3.  A  broker  di.scounts  u  note  payable  in  A  months  at 
4-|%,  and  charges  \%  brokerage.  This  is  equivalent  to  what 
rate  of  interest  per  annum,  making  no  allowance  for  the 
clays  of  grace  ? 

2J^.  A  merchant  can  discount  a  note  at  his  bank  at  %%, 
3<J5  days  to  the  year,  or  through  a  broker  at  4f  ^,  360  days 
to  the  year,  brokei-"s  commission  \r,.  How  much  better  is 
the  latter  method  on  a  note  of  IIOOUO,  payable  in  4  months, 
dated  and  discounted  May  21  ? 

Find  the  date  of  maturity  and  proceeds  of  the  following 
interest-bearing  notes : 

{26.) 
IsaoOO.  Albany,  N,  Y.,  Septemb- r  16,  1881. 

Four  monili- ;  rter  date.  I  promise  to  jiay  W.J.  Klixe, 
or  order,  Thrre  Thousand  Dollars,  with  interest  :it  5^/,  value 

received. 

J.  M.  Thomas. 
Discounted  Nov.  3,  1881,  at  6^. 

Note.— Coin]  lite  the  discount  at  6%  for  77  days  (Nov.  3  to  Jan.  19) 
on  the  amount  due  i:t  maturity  ($3000  i)lus  tlie  inteii'>t  of  $3000  for  4 
months  and  3  days  at  5%). 

2(j.  A  note  dated  May  37,  1879,  payable  in  3  months,  for 
^3750,  with  interest  at  7^/  :  discounted  ^fay  •?:.  1S70.  at  8'/. 

27.  A  note  dated  dan.  16,  18T'.',  payable  in  4  months,  for 
*163'^,  with  interest  at  6^;  discounted  Mar.  o.  1871>,  at  '', . 

-'.y.  A  note  dated  Oct  I'l.  187S,  ])ayable  in  6  nu)nths,  for 
*875,  with   interest  at  7^/  ;   discounted  Jan.   10,   1870,  at 

29.  For  what  amount  must  a  not^j  be  given  for  60  days 
to  afforil  *1000  |M-ocecds.  if  discounted  at  iV,  ? 

.\n.\i.Y8IS.  —Tin-  ])ri>c«(Mls  ot  liny  note  is  as  nuiny  timos  f^Tatt-r  tlnin 
flic  proceeds  of  if  i,  as  the  face  of  the  note  is  greater  than  $1.  It  a 
n-iir  uf  %\  is  discounted  for  (i:!  days,  at  fl^  ,  it  will  afford  *.!tH!t")  pr.)- 
III  (Is  :  to  :illi>rd  !{;l(HtO  pr  Kveds,  the  face  of  tin-  note  must  lie  us  many 
l.mes  !|;l,  as  !j!  OHOo  i.s  contained  times  in  $1000.  or  .tlOlO.C.l. 
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Tli*^  t'ollowing  approximate  iiictlioil  in  gemiiilly  used  by  buHineps 
men  ;   To  !he  given  proceeds,  add  the  imerest  for  the  gicin.  tine. 

Tlie  interest  of  .$1000  for  63  days  is  $1050.  .-t^IOCU  +  slO.SO  = 
iflOlO.oO.  Since  the  interest  is  recivom-d  on  tlic  ijmrccds  instead  of 
till-  face  of  the  note,  the  error,  11  cents,  is  ei|uiviileht  lo  tiie  interest 
o.'tlie  interest  ($10.50)  for  tiie  jj-ivcn  \\,\\r. 

Where  greater  accuracy  is  required,  tin-  necessary  correctiftn  »niiy 
l)f  made.  The  interest  of  $10.50  for  63  days  is  U  cents.  !f;1010.50  + 
$.11  =  $1010.61. 

50.  A  owes  B  $1500  ;  how  lar^e  a  90-day  note  mu.st  A 
give  B  that  when  discounted  at  a  bank  at  6^/,  tlie  prnceccKs 
will  be  sufficient  to  pay  the  debt  ? 

51.  A  merchant  leaving  $8000  to  pay,  gels  a  note  I'm- 
$5000,  that  will  mature  in  40  days,  discounted  at  a  bank  at 
6%.  How  large  a  note  must  he  draw,  payable  in  90  davs. 
for  di.-<c()Uiit  at  the  same  rate,  that  the  i)roceeds  of  the  two 
notes  may  enable  him  to  meet  his  payment? 

PARTIAL    PAYMENTS. 

•J.'Vi.  Partial  Payments  are  i)ayments  in  part  of  a 
note,  mortgage',  or  other  debt,  made  at  different  times. 

333.  Indorsements  are  the  acknowledgments  of  the 
payments,  written  on  the  back  of  the  note,  mortgage,  etc., 
and  stating  the  amount  and  date  of  the  payment. 

Special  receipts  are  sometimes  given  for  such  payments. 

United    States    Rule. 

334.  Ex.  How  much  would  be  due  Sept.  I,  1882.  on  a 
note  of  $000,  dated  March  1,  1882.  with  interest  at  (j'T  r 
Suppose  a  payment  of  $100  be  made  Sept.  1,  1882,  to  p.-iv 
the  interest  and  part  of  the  principal,  how  niucii  would  then 
be  due?  A  tut.  $518. 

Ex.  How  much  would  be  required  to  settle  the  above 
note  Jan.  1, 1883,  the  balance  of  *518  remaining  on  interest 
at  the  same  rate  from  Sept.  I,  1882  ?  An.s.  $528.36. 
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Ex.  Find  the  amount  due  on  the  following  note,  Jan. 
19,  1885: 

$1000.  Boston,  Mass.,  Aug.  1,  1881. 

One  year  after  date,  I  promise  to  pay  Jordan,  Marsh  & 
Co.,  or  order.  One  Thousand  Dollars,  for  value  received, 
with  interest  from  date,  at  6  per  cent. 

Alexander  H.  Rice. 

On  this  note  are  the  following  indorsements : 
Received  Apr.  21,  1882,  §200.    Received  Aug.  1,  1883,  $100. 
Received  Dec.  1, 1882,  $25.         Received  July  7,  1884,  $400. 

The  method  given  in  the  following  operation,  is  that  adopted 
by  the  Supreme  Court  of  the  United  States,  and  has  been  made 
the  legal  method  of  nearly  all  the  Statis.  By  the  United  States 
Rule,  as  this  is  generally  Ciilled,  settlements  are  made  whenever  the 
payments  are  equal  to  or  exceed  the  interest  due ;  if  the  payment  ex- 
ceeds the  interest,  it  is  applied  first  to  discharge  the  interest,  and  the 
surplus  is  applied  towards  paying  the  i)rinripal  ;  if  the  payment  is 
less  than  the  interest,  it  is  not  applie<l  until  the  payments,  taken 
together,  are  sufficient  to  pay  all  interest  due;  since  no  unpaid  interest 
is  added  to  the  principal  to  draw  interest,  a  new  principal  can  never 
be  greater  than  the  preceding  principal. 

OPERATION. 

Face  of  note,  or  principal,  from  Aug.  1,  1881,         .         .         $1000 
Interest  from  Aug.  1,  1881,  to  Apr.  21 ,  1883  (8  mo.  20  da.)  43.:?3 

Amount,  Apr.  21,  1883 3043.83 

First  payment,  Apr.  21,  1882 200.00 

Nc'v  principal  from  Apr.  21,  1882 843.33 

Interest  of  |;843.33  fmm  Apr.  21 .  1882,  to  Dec. 

1,  1882  (7  mo.  10  da).     (See  note.)       .         $30.92 
Jnterv-'st  exceeds   the   paj-ment,  ami  a  mw 

[Tincipal  is  not  formed.) 
Interest  of  $84:3.33  from  Dec.  1 ,  1882,  to  Aug. 

1.  1883  (8  mo.\  ....  33.73  64.65 

[Payments  $125  ($25  +  $100),  now  greater 

tlian  the  interest  due  ($64  65  ]. 

Amount.  Aug  1,  188:1 907.9S 

Seconil  and  third  payments.  $25  f  $100,  ^25 

New  ]>rincipHl  from  Aug.  1,  1883,  •  .  $782.08 
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New  principal  from  Aug.  1,  1888, 

Inte>est  of   $782.98  from  Aug.  1,  1883,  to  July  7 

(11  mo.  6  da.), 

Amount,  July  7,  1^84, 

Fourth  payment,  July  7,  1884,   .... 

New  principal  from  July  7,  1884, 

Interest  of  $420  m  from  July  7,  1884,  to  Jan.  19 

(6  mo.  12  da.), 


1884 


1885 


$782.98 

^{.85 

820.88 

400 

426.83 

i:j.U6 


Amount  due  Jan.  19,  1885,  the  final  day  of  settlement,  $440.49 

Note. — In  many  cases  it  can  be  determined  mentally  in  advance 
whether  the  payment  is  greater  or  less  tbau  the  interest.  In  this  case 
the  interest  could  be  taken  at  once  from  Apr.  21,  l.-*82,  to  Aug.  1,  1883 
(1  yr.  3  mo.  10  da.),  since  it  is  evident  that  the  payment  ($25)  is  less 
than  the  interest  of  $843.33  for  7  mo.  10  da.  (The  interest  of  $800  for 
7  mo.  is  3\  X  $8,  or  $38,  and  it  would  be  more  on  $843.33  for  7  mo. 
10  da.)  If  it  is  douljtful  whether  the  payment  is  greater  or  less  than 
the  interfst,  perform  all  the  work. 

'^'-iii.  United  States  'Ruh^.—Mncl  the  amount  of 
the  given  principal  to  the  time  when  the  payment  or 
tlie  sum  of  the  payments  exceeds  the  interest  due; 
siibtrttct  from  this  amount  the  payment  or  the  sum- 
of  the  payments.  Treat  the  remainder  (tx'  a  new 
principal,  and  proceed  as  before,  to  the  time  of  settle- 
ment. 

EXAM  P  LES. 

330.  Notes. — 1.  In  the  following  examples,  find  the  time  by 
compound  subtraction. 

2.  In  the  first  five  examples,  all  the  payments  exceed  the  interest. 

S1680.  Trenton,  X.  J.,  Ocf.  IK  ISSO. 

1.  On  cleniand,  I  promise  to  pay  Cooper,  Hewitt  &  Co.. 
or  order,  Sixteen  Hundred  Eighty  Dollars.     Value  receive('. 

John  a.  RoEnuxt.. 

On  this  note  were  indorsed  the  following  payments  : 
Doe.  '.n.  1881,  received  8"?80.1  ■>       June  0.  1883.  Vec'd  $991..=)0, 
lldW  nuieli  was  diu'  Jan.  :»(>.  If^84i' 
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~^  On  a  note  dated  May  11,  1877,  for  $2000,  are  the  fol- 
lowing indorsements :— Aug.  6,  1879,  -$3G1  ;  Feb.  11,  1880, 
§901.G0  ;  Nov.  2,  1882,  $1000.  What  remained  due  Feb.  2, 
1883,  at  0;^;?     At  5%:? 

J.  On  a  note  dated  July  11,  1878,  for  =?2400,  are  the  fol- 
lowing indorsements :— Sept.  17,  1879,  $200;  Jan.  29, 1880, 
•MOO ;  Nov.  29,  1881,  ^slloO.  What  is  the  amount  due  Jan. 
11,  1882,  the  interest  being  at  Q%  '■     At  7%  ? 

Jf.  On  a  mortgage  for  $1700,  dated  May  28,  1880,  there 
was  paid  Nov.  12,  1880,  $80  ;  Sept.  20,  1881,  ^314  :  Jan.  2, 
1882,  $50;  Apr.  17,  1882,  $160.  What  was  due  Dee.  12, 
1882,  at  6^^?    At8^y 

5.  On  a  note  dated  May  30,  1879,  for  §16GG,  are  tlie  fol- 
lowing indorsements  : — Apr.  9,  1880,  $314;  Nov.  4,  1880, 
$180  ;  Aug.  25,  1881,  $575.  What  was  due  June  30,  1882, 
at  (S%  ?    At  8%'  ? 

0.  A  note  for  $3G00,  dated  May  12,  1880,  bore  tiie  iV^l- 
lowing  indorsements  : — Jan.  2,  1881,  $255  :  Mar.  15,  1881, 
$225 ;  June  3,  1881,  $120  ;  Aug.  G,  1881,  $300  ;  Feb.  3, 18S2, 
$30.  How  much  had  to  be  paid  June  2,  1882,  to  take  up 
the  note,  at  Q>%  ?     At  10^"^  ? 

7.  A  note  for  $4000,  dated  Mar.  9,  1874,  was  indorsed  as 
follows :— Jan.  18,  1876,  $300;  June  4,  1876,  $400  :  Dec.  9, 
1876,  $1800;  Sept.  1,  1879,  $2000.  How  much  was  due 
Jan.  1.  1880,  at  6^^?     At  7^/ ? 

S.  A  mortgage  of  $6000  is  dated  May  9,  1877,  on  which 
there  were  the  following  payments  : — July  15,  1878,  $500  ; 
Nov.  27,  1878,  $1000;  June  1,  1879,  $100;  May  9,  1880, 
•^275;  Sei)t.  27,  1880,  $2000.  What  was  due  Nov.  9,  1880, 
the  interest  l)eing  at  ii%'^     At  12;;;  ? 

'K  What  remained  due  June  3,  1882,  on  a  note  dated 
June  21,  1880,  for  >;3300  with  interest  at  the  legal  rate  in 
Illinois,  the  following  payments  having  l)een  made?  Oet.9, 
1880,  190;  Jan.  15,  1881,  $60  ;  Mar.  27,  1881,  $loO :  Aug. 
6.  1881,  $60;  Dec.  15,  1881,  $500.  Wliat  remained  due  at 
the  legal  rate  in  Nevada? 
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Mercantile     Rules. 

.'5.*?  v.  The  following  methods  are  used  by  merchants  in 
liiiiiiiig  the  balance  due  on  a  note  where  partial  payments 
hiivc  been  made.  Tliey  are  similar  to  the  methods  in  iren- 
oral  use  for  finding  the  balance  due  on  an  open  account. 

338.  When  the  note  runs  for  one  year  only,  or  les.s. 

339.  Rule. — Compute  the  interest  on  the  piinci/jal 
from  the  time  it  commenced  to  draw  interest,  and  on 
c((ch  payment  from  the  time  it  was  made  until  the 
time  of  settlement,  and  deduct  the  amoujU  of  all  the 
payments,  including  interest,  from  the  amount  of  th  e 
})rlncipal  and  interest. 

Notes.  —  1.  This  rule  is  used  by  some  niprchants  when  the  not(^ 
runs  more  than  one  year,  altliougli  it  is  greatly  to  the  disadvantage  of 
the  creditor,  or  holder  of  the  note. 

2.  In  solving  examples  by  this  rule,  the  different  metliods  for  find- 
ing time  and  interest,  given  in  Art.  ti74,  are  used.  The  results  of  ih«' 
following  examples  will  be  given  for  the  first  method  (Compound 
Subtraction  and  300  days  to  the  year). 

EXAM  PLES. 

.340.  1.  Find  the  balance  due  May  12,  1882,  on  a  note 
for  -152400,  dated  July  12,  1881,  on  which  the  following  pay- 
ments havL'  been  made  :— Dec.  1(|,  1881,  $40;  Jan.  2,  1882, 
*100;  Mar.  15,  1882,  $150. 

OPERATION. 

Face  of  note,  or  principal,  July  13,  1881,       ....     $2400.00 
Interest  on  the  same  to  May  12,  188-3  (10  7?i(?.),     .        .        .         120.00 

Amount,  May  13,  1882 2520.00 

First  payment,  Dec.  16,  1881 $40.00 

Interest  on  the  same  to  May  12,  1882  (4  mo.  26  da.).         .V>7 

Second  payment,  Jan.  3,  1882 100.00 

Interest  on  the  same  to  May  12,  1882  (4  mo.  10  (.'a.i,        3.17 

Tiiird  payment.  Mar.  l.'),  1882 150.00 

Interest  on  the  same  to  May  12.  1883  (1  mo.  27  dn\       1.42         294.56 

Balance  due  Mav  13,  1882      .  $2323.44 
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2.  On  ;i  note  dated  Jan.  13,  1883,  for  *1234,  are  the  fol- 
losving  indorsements :— May  17,  1883,  $234;  Jane  IG,  1882, 
•S345;  July  27,  1882,  $123;  Sept.  19,  1882,  *135.  What 
remained  due  Nov.  13,  1882,  at  Q%  ?     At  1%  ? 

->'.  A  note  for  $1567,  dated  Jan.  14,  1881,  bore  the  fol- 
l(»wing  indorsements :— Mar.  11,  1881,  $50;  May  13,  1881, 
*24o  ;  June  19,  1881, 1374  ;  Aug.  30,  1881,  ^412";  Sept.  28, 

1881,  $316.40.    What  was  due  Jan.  1,  1882,  at  (j%  ?  At  b%  ? 

4.  On  a  note  dated  Aug.  17,  1881,  for  $3300,  were  the 
following  indorsements :— Dec.    18,   1881,   $320;    Feb.   5, 

1882,  $425;  Apr.  1.3,  1882,  $5o0  ;  June  29,  1882,  $6,30; 
July  16,  1882,  $375  ;  Aug.  1,  1882,  $500.  What  amount 
was  due  Aug.  17,  1882,  at  %%  ?    At  10^;  ? 

5.  On  a  note  dated  Mar.  16,  1883,  for  $2468,  are  the  fol- 
lowing indorsements  :— July  11,  1883,  $750;  Aug.  4,  1883, 
$438;  Sept.  21,  1883,  $150;'  Nov.  12,  1883,  $170;    Dec.  18, 

1883,  $128 ;  Jan.  16, 1884,  $224  :  Fe1>.  13, 1884,  $600.  What 
is  the  amount  due  Mar.  r,.  1884,  al  6v  V     At  8%'? 

341.  When  the  note  runs  i\\v  iiwne  than  one  year. 

342.  Since  it  is  the  custom  of  merchants  and  bankers  to 
balance  their  accounts  annually,  the  following  method  is 
used  by  them  in  com])uting  the  l)ahiiice  due  on  a  note  when 
it  runs  more  than  one  year. 

It  is  equivalent  to  finding  the  balance  due  yearly  by  the  previous 
rule,  and  treatinpr  the  balance  as  a  new  principal.  The  peri<Mlical 
settlements  are  made  annually,  semi  annually,  or  i|uarterly.  depend- 
ing upon  the  custom  of  the  merchant  or  banker  in  ba^ancinp  his  ac- 
counts. Some  merchants  make  the  end  of  th(>  business  year,  Jan.  1 
or  July  1,  the  periodical   rest,  or  date  of  settlement   for  notes  and 

:icciiuutS. 

Wiien  payments  are  made  yearly  greater  than  the  interest  due, 
iliis  rule  is  the  same  as  the  New  Hami)shire  rule  for  noti's  "with 
interest  annually."      (See  comiilete  edition.  Art.  J{77.) 

343.  Hilf;. — Find  the  (tinoinit  of  the  pri/ici/xil  for 
line  ifcnr ;  also  of  rucJi  jKii/iiicnf  iiiatir  fhtrinc!  tin' 
i/t'fir  from  the  fijnr  the  jkii/iuchI  iras  ukkIc  to  the  end 
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of  the  yeai^  ( 1  y7\  fvmn  the  date  of  the  note).  From 
the  amount  of  the  pvUicipal,  subtract  the  sum  of 
the  payments,  including  interest.  With  the  re- 
mainder as  a  new  principal,  proceed  thus  for  each 
entire  year  that  follows,  and  for  the  interval  between 
ihe  end  of  the  last  year  and.  the  final  date  of  set- 
Mement. 

EXAMPLES. 

344.  1.  By  the  above  rule,  find  the  balance  due  Jan.  19, 
1.885,  on  a  note  for  $2400  dated  Aug.  1,  1881,  on  which  the 
following  payments  have  been  made: — Apr.  21,  1882,  *20U; 
Dec.  1,  1882,  82.5;  Aug.  1,  1883,  §100  ;  July  T,  1884,  §400. 
(Time  by  Compound  Subtraction.) 

OPERATION. 

Face  of  note,  or  priucipal,  Aug.  1,  1881, 
luteiest  on  the  same  for  1  year,     . 

Amount,  Aug.  1,  1882 

First  payment,  Apr.  21,  1882, 
interest  on  the  same  to  Aug.  1,  1882  (3  mo.  10  da 
Balance  and  new  principal,  Aug.  1,  1882, 
Interest  on  the  same  for  1  year, 

Amount,  Aug.  1.  1883,    .... 
Second  [)aymcnt,  Dec.  1,  1882, 
Interest  on  the  same  to  Aug.  1,  1883  (8  mo.) 
Tiiird  jwyoient,  Aug.  1,  1883, 

Balance  and  n<?w  principal,  Aug.  1,  1883, 
Interest  on  the  same  for  1  year,     . 

Amount,  Auff.  1, 1884 

Fourth  payment,  July  7,  1884, 

Interest  on  the  same  to  Aug.  1,  1884  (24  da 

Balance  and  new  principal,  Aug   1,  1884, 

Interest  on   the  sami^   to  date  of  settlement,  Jan.  19,  1885 

(■)  mo.  18  rf'/.) 

Balance  due  Jun.  ID,  188"), ^215 


$200.00 
3.33 


.$25.00 

1.00 

100.00 


$400.00 
1.60 


12400.00 
1£4.0C 

2544.00 

203.33 

2340.  G7 
140.44 

2481.11 


1-26.00 

23."i5. 1 1 

14!. 31 

2496.42 

401.6!) 
2094.82 


2-9.  Solve   Examples  2-l».    Ait.  336.  according  to  the 
mercantile  rule. 


RATIO     AND     PROPORTION 


DeFIN   ITIONS. 

345.  Ratio  is  the  relation  of  two  numbers  as  expressed 
by  tlie  quotient  of  the  first  divided  l)y  the  second.  Thus  the 
ratio  of  6  to  3  is  6 -i- 3,  or  2. 

1.  There  is  no  ratio  between  quantities  of  different  kinds ;  as  G  />?/. 
and  3  //.  But  a  ratio  exists  between  quantities  of  tlio  same  kind 
thougli  of  different  denominations;  as  6/f.  and  8  in.  To  express  the 
ratio  in  such  cases,  the  (juantities  must  first  be  reduced  to  tlie  same  de 
nomination.     Thus,  the  ratio  of  Qft.  to  8  in.  is  72  in.  -=-  8  in.,  or  9. 

2,  The  ratio  between  two  numbers  is  denoted  by  placing  a  colon 
(the  siprn  of  division  without  the  horizontal  line)  between  thorn.  'I'htis, 
the  ratio  of  6  to  3  is  expressed  6  : 3. 

Ji46.  The  numbers  whose  ratio  is  e.xpressed  are  the 
terms  of  the  ratio.  The  two  terms  of  a  ratio  form  a 
couplet,  the  first  of  which  is  the  antecedent,  and  tlie 
second,  the  consequent. 

347.  Proportion  is  an  ecjuality  of  ratios. 

The  ratio  of  6  yd.  to  8  yd.  is  2,  and  fhn  ratio  of  $'24  to  |12  is  2  ; 
hence  from  the  two  equal  ratios  the  f<dlowing  proportion  can  be  formed 
— 'iyd.-.'iyd.  —  |24  :  $12.  This  expression  is  read,  "The  ratio  of 
(5  yd.  to  3  yd.  equals  the  ratio  of  $24  to  $12  "  In  place  of  the  sign  of 
equality  (—),  four  dots  (::)  are  generally  used  ;  thus,  (5 //f/.  ;  3?/rf.  ::  $24 
:  $12      The  expression  is  also  read,  "0  yd.  i.s  to  3  yd.  as  $24  is  to  $12." 

.*»4.S.  The  first  and  fourth  terms  of  a  jiroportion  an*  called 
I  hi'  extremes;  and  the  second  and  third,  the  means. 

349.  Principles. — 1.  The  prn(htct  of  the  mennn  ix  equal 
lo  the  product  of  the  cxfremes. 

2.  A  vn'ssinfj  meiin  may  he  found  hi/  diridifif/  the  jnndvct 
of  the  extinnes  hy  the  given  mean. 
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3.  A  miss^inij  cxIvKmp  may  he  fovnd  hij  dividing  the  product 
of  the  mennft  hy  fjie  yirpv  pxlrenip. 

350.  To  solve  examples  by  proportion. 

Ex.     If  24  hats  costs  $27,  what  will  32  hats  cost  ? 

Analysis. — For  convenience,  make  the  fourth  term  the  niissing 
term,  or  the  required  answer.  Since  the  third  and  fourth  terms  nmsi 
bu  of  the  same  denomination  and  the  denomination  of  tlie  answer  will 
bi?  dollars,  take  $27  as  the  third  tenn.  From  the  nature  of  the 
example,  the  answer  will  be  more  than  $27,  the  third  term,  therefore 
make  32  hats  the  second  term,  and  24  hats  the  first  term  The  pro 
portion  will  then  be  stated  as  follows  :  24  hats :  82  hats  :  :  $27  :  ./•  (Let 
.r  represent  the  unknown  term).  Multipl.vinor  32  by  27,  and  dividing 
the  product  by  24,  the  fourth  or  missing  term  will  be  $3(i. 

351.  Rule — For  convenience,  take  for  the  tJiird 
term  the  number  that  may  form  a.  ratio  iritli .  or  is  of 
the  same  denomination  rfs.  the  ansirer.  If  from  tin- 
nature  of  the  example,  the  answer  is  to  he  ^rratrr  than 
the  third  term,  mahe  the  greater  of  the  tu-o  rmmi  n- 
ing  terms  (udiieh  must  he  of  the  same  denomination  > 
the  second  term;  jchen  not,  make  the  sniallrr  tin- 
second  term.  Then  multiply  the  means  i  llir  srcimd 
and  third)  together,  and  divide  their  prodact  by  ihi- 
given  extreme  (the  first  term  ). 

Note. — After  the  example  is  stated,  any  factor  of  the  given  extreme 
may  be  cancelled  with  an  equal  factor  of  either  of  the  means. 

EXAMPLES. 

35''J.  Find  the  missing  term  (represented  by  x)  in  each 
of  the  following  proportions  (See  Principles,  Art.  349): 

1.  16  :  a; : :  24  :  18.  5.  $48  :  ^To  : :  *32  :  x. 

2.  a; :  27  :  :  18  :  54.  6.  $375  :  $144  : :  625  lb.  :  .r. 

3.  32  :  27  : :  ar :  135.  7.  $1728  :  $288  ::  ^Q6G  :  x. 

4.  24  bu.  :  32  bit.  :  :  $27  :  x.   8.   144  yd.  :  175  yd.  :  :  $18  :  x. 
9.  If  19  yd.  of  silk  cost  $28.50,  what  will  3:  yd,  cost  ? 
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10.  If  64  yd,  of  carpet  36  in.  wide  will  cover  a  floor,  how 
many  yards  27  in.  Avide  will  be  required  to  cover  it  ? 

11.  A  cane  Z  ft.  3  in,  high  casts  a  shadow  h\ft.  long; 
how  long  a  shadow  is  cast  by  a  steeple,  234  feet  high  ? 

12.  If  the  freight  of  a  long  ton  (167,  3)  is  ?0  shillings, 
what  is  the  freight  of  16375  pounds? 

13.  The  net  assets  of  a  bankrupt  are  $27675,  and  the 
liabilities  $138375.  Hovv  much  must  be  paid  to  Mr.  A, 
whom  he  owes  §4800  ? 

llf..  A  building  is  insured  in  several  companies  for  $28000. 
During  a  tire  the  building  is  damaged  to  the  amount  of 
$13500.   What  is  the  loss  uf  company  A,  whose  risk  is  8;5000? 

15.  A  invests  in  business  $8450,  and  B  $7200.  The  gain 
is  $3474.30,  which  is  divided  in  proportion  to  the  invest- 
ments.    What  is  each  partner's  share? 

16.  The  assessed  value  of  the  property  of  a  certain  town 
is  $325000,  and  the  total  tax  is  $10238.  How  much  is  the 
tax  of  Mr.  A,  whose  property  is  valued  at  $5700  ? 

n.  A  bankrupt  whose  assets  were  $43225,  pays  44  cents 
on  a  dollar;  what  did  his  debts  amount  to? 

IS.  A  company  with  a  capital  of  $250000  divides  $8750 
among  its  stockholders.  How  much  will  be  received  by  a 
stockholder  who  owns  36  100-dollar  shares? 

10.  If  a  long  ton  of  coal  is  worth  $4.25,  what  is  the  value 
of  a  short  ton  ? 

W.  If  a  farm  valued  at  $4500  is  taxed  $26.24,  what  should 
be  the  tax  on  property  valued  at  $23500? 

21,  A  piece  of  land  40  rods  long  and  4  rods  wide  contains 
an  acre ;  what  is  the  breadth  of  a  piece  32  rods  long,  that 
is  ecjuivalont  to  an  acre? 

21.  A  merchant  gains  $625  by  selling  $12000  worth  of 
goods  ;  what  amount  must  he  sell  to  gain  $8000  ? 

23.  Find  the  value  of  <;  T.  (224(i  Ih.)  7  cid.  2  qr.  20  Tb.  of 
iron  at  85«.  per  ton. 

2}^.  How  many  feet  of  boards  will  be  required  for  a  fence 
764  ft.  long,  if  888/^.  of  boards  arc  required  for  288 /if.? 


INSURANCE. 


Definitions. 


353.  Insurance  i.s  a  contract  by  which  one  party  (The 
Insurer  or  Underwriter)  engages  for  a  stipulated  con- 
sideration (The  Premium)  to  make  up  a  loss  wliidi  niiuthcr 
may  snstain. 

Insurance  is  effected  on  property  against  loss  or  damage 
by  fire  and  water,  and  on  lives  of  persons.  (For  Life  Insur- 
ance, see  Art.  474.) 

Insurance  is  also  effected  against  accidents  to  persons,  the  breakage 
of  plate-glass,  and  the  loss  of  live-stock. 

354.  All  Insurance  Company  is  a  company  or  cor- 
poration which  insures  against  loss  or  damage. 

Insurance  companies  usually  m  ike  a  specialty  of  a  certain  kind  of 
insurance,  as  Fire,  Marine,  Life,  Accident,  etc.  Certain  companies 
coinhine  Fire  and  Marine  Insurance,  while  some  of  the  large  Englisli 
companies  have  Fire,  Marine,  and  Life  departments. 

355.  Insurance  companies  may  be  classified  according 
to  priiunples  of  organization  as  follows  :  —  1,  Stock;  2,  Mu- 
tual;  ."J,  Mixed,  or  Stock  and  Mutual. 

350.  A  Stock  Insurance  Company  is  one  in  which 
the  capital  is  owned  by  individuals,  called  stockhuldcrs. 
They  iilono  share  the  profits  and  are  liable  for  the  losses. 

The  business  of  a  stock  company  and  also  of  a  mixed  company,  is 
nuiuaged  l)y  directors  chf)sen  l>v  the  stocUholders.  \o  policyholder, 
unless  a  stockhohler,  lus  any  voice  in  any  way  in  tlie  election  of  tl)* 
officei-s,  or  in  the  management  of  its  business. 
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357.  A  Mutual  Insurance  Company  is  ouein  which 
there  are  no  slockholuers,  and  the  protits  and  losses  are 
shared  among  those  who  are  insured  (the  policyholders). 

Non-participating  policies,  the  holders  of  which  do  not  share  in  the 
profits  or  losses,  are  issued  by  certiiin  mutual  and  mixed  companies. 

358.  A  Mixed  Insurance  Company  is  one  whicii  is 
conducted  n[)on  a  coml)ination  of  the  stock  and  mutual  i)lai'. 

Usually  in  a  mixed  company,  all  profits  above  a  limited  dividend  to 
the  stockholders  are  divided  among  the  participating  policyholders. 

359.  Tlie  Policy  is  the  written  contract  between  the 
Insurance  Company  (the  Insurer  or  Underwriter)  and  the 
Insured.  It  contains  a  description  of  the  property  insured, 
the  amount  of  the  insurance,  and  the  conditions  under 
which  the  jmlicy  is  issued,  etc. 

3(50.  The  Premium  is  the  amount  paid  for  the  insur- 
ance. 

1.  Premium  rates  are  expressed  by  gixnng  the  cost  in  cents  of  |10(l 
insurance.  The  rate  is  sometimes  expressed  as  a  certain  per  cent,  of 
the  amount  of  the  risk.  Thus,  a  rate  of  75  cents  per  |llOO  is  equiva- 
lent to  ^  ^e  . 

2.  The  premium  rates  depend  u]X)n  the  nature  of  the  risk,  and  the 
length  of  time  for  which  the  policy  is  issued. 

3.  A  fee  of  f  1,  or  $1.25,  is  sometimes  charged  for  the  policy  in  addi- 
tion to  the  premium. 

301.  An  Insurance  Agent  is  a  ^lerson  who  represents 
an  insurance  conii»any  or  several  comiyanies,  and  acts  for 
them  in  soliciting  business,  coiled ini:  iinniiinns.  adjusting 
losses,  etc. 

3<>*i.  An  Insurance  Broker  is  m  ])erson  who  eflFects 

insurance,  for  negotiatinu  wliicli   lie  receives  a  commission 
oi'  lirokerage  from  the  conipany  taking  the  risk. 

Brokers  are  reiranit-il  ns  jiiri  lus  of  tlie  insured,  and  not  of  the  insuv 
iiuC4'  comjmny. 
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FIRE     INSURANCE. 

.'5(>Ji.  Fire  Insurance  refers  to  insurance  against  loss 
or  damage  by  fire. 

Fin;  policies  are  u«iiiilly  issued  for  periods  of  from  1  to  ."5  years. 
Certain  (;oin]>anies  issue  jiolicies  for  longer  periods. 

;U>4.  Adjustment  of  Losses. — In  an  ordinary  tire  in- 
surance j)oliey,  a  pei'son  wlio  insures  will  be  paid  the  extent 
of  Ills  loss  up  to  the  amount  of  his  insurance  ;  but  in 
policies  containing  the  ''average  clause,"  the  payment  is 
such  proi)ortion  of  tiie  loss  as  the  amount  of  the  insurance 
bears  to  the  total  value  of  the  property. 

1.  The  usual  form  of  the  "average  clause"  is  as  follows:  '  It  is  a 
condition  of  tliis  insurance,  that  if  the  whole  value  of  the  alwve 
described  property,  contained  in  any  or  all  of  the  above  mentioned 
buildings  and  premises,  shall  exceed  the  whole  amount  of  insurance 
thereon,  then,  in  case  of  loss  or  damage  by  fire,  this  ])olicy  shall  con- 
tribute to  the  payment  of  said  loss  or  damage  in  the  ptoportion  only 
that  the  whole  amount  of  insurance  on  said  property  shall  bear  to  the 
whole  value  of  said  property,  in  all  of  said  buildings,  at  the  time  said 
loss  f)r  damage  may  occur. " 

3.  Under  a  policy  containing  the  "  average  clause,"  a  person  who 
insures  $5000  on  property  worth  $10000.  would  receive  only  $2500  in 
case  <)f  an  actual  loss  of  $5000  ;  $1500  in  a  loss  of  $;;}000. 

3.  Insurance  companies  usually  reserve  the  privilege  of  replacing 
or  repairing  tin;  damaged  premises. 

865.  A  Floating  Policy  is  one  which  covers  property 
stored  in  several  l)uildings  or  ]ilaces.  The  name  is  applied 
more  particularly  to  policies  wiiich  cover  goods  whose  loca- 
tion may  be  changed  in  process  of  manufacture  or  in  the 
ordinary  course  of  business.  The  "average  clause"  is  a  usual 
condition  of  policies  of  this  class. 

866.  Short  Rates  are  rates  for  a  term  less  than  a  year. 

If  a  policy  is  terminated  at  the  request  of  the  ^K>licy  holder,  the 
company  retains  the  customary  "  short  rates  "  for  the  time  the  ]>olicy 
hue  been  in  force  ;  if  termin.ited  by  the  enmpany,  :i  ratable  proportion 
of  the  pieuiiuni  is  refiinde<l  for  the  unexjtired  t«>rni  of  the  policy. 
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MARINE     INSURANCE. 

367.  Marine  Insurance  refers  to  insurance  of  vessels 
and  their  cargoes  against  the  dangers  of  iia\  igation. 

1.  Inland  and  Transit  Insuranre  refer  to  insurance  of  merchandise 
while  bein^  transported  from  i)lace  to  place  either  by  rail  or  water 
routes,  or  uoi/h. 

2.  Policies  on  cargoes  are  issued  for  a  certain  voyage,  or  from  port 
to  port,  and  on  vessels  for  a  specified  time  or  for  a  certain  voyage. 

3.  The  particular  average  clause  is  the  claiisn  which  exempts  the 
insurance  company  from  tlie  payment  of  any  i)artial  loss  or  particular 
average,  unless  it  exceeds  a  certain  per  cent,  of  the  value  of  the  jirop- 
erty.  Tlie  particular  average  clause  is  sometimes  ai)])lied  to  the  value 
of  each  |)arcel  or  series  of  parcels,  according  to  invoice  numbers. 

4.  Insurance  Certificates,  showing  that  certain  property  has  been 
insured,  and  stating  the  amount  of  the  insurance  and  the  name  of  the 
party  abroad  who  is  authorized  to  make  the  settlement,  are  issued  by 
marine  companies.  They  are  negotiable,  and  are  usually  sent  to  the 
consignee  of  the  merchandise  to  make  the  loss  payable  at  the  jjort  of 
destination,  and  to  otherwise  facilitate  the  adjustment  of  the  insur- 
ance in  case  of  loss. 

3(>8.  Adjustment  of  Losses. — In  marine  insurance, 
in  case  of  lo^;s  or  damage,  tiie  insurance  company  contributes 
such  proportion  of  the  loss  as  the  amount  of  the  insurance 
bears  to  the  total  value  of  the  properly. 

The  adjustment  of  marine  losses  is  the  same  a.s  the  adjustment  of 
fire  losses  on  policies  containing  the  "  average  clause  "     (I$(J4,  1). 

.'569.  An  Open  Policy  is  v»ik'  i  pon  which  additional 
insurances  may  l)e  entered  at  ditfercnt  times.  It  covers 
merchandise  wliich  may  be  shijiped  on  "Vessel  or  Vessels" 
from  "Ports  and  PUices"  to  "Ports  and  Places,"  for 
amounts  "as  endorsed"  and  at  rates  "as  agreed." 

1.  The  date  of  the  shipment,  name  of  vessel,  ports  of  shipment  and 
destination,  the  amount  of  the  insurance,  rate,  premium,  and  adescrij)- 
tion  of  the  property  are  entered  on  the  policy  or  in  a  p  i98-b')ok,  which 
is  regarded  uh  ]»art  of  tin-  jM.licy.     (See  Ex.  23,  .\rt.  IJ70  ) 
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2.  Open  policies  with  pass-books  attaclied  andinsuriiigmercliandi.se 
against  loss  or  damage  by  fire,  are  issued  by  fire  insurance  coni;  anieh. 

3.  Open  policies,  which  cover  all  risks  whether  accepted  and  en 
doreed  on  the  jwlicy  or  not,  are  issued  to  merchants  who  are  receiving 
merchandise  from  foreign  countries,  and  who  do  not  always  have  a 
definite  knowledge  of  tlie  time  and  mode  of  shipment.  Such  |K)licies 
usually  contain  the  following  clause  :  "  The  company  are  to  be  enti- 
tled to  premiums  at  their  usual  rates  on  all  shipments  reported  or  not. 
It  is  warranted  by  the  assured  to  report  every  shipment  on  the  day  of 
receiving  advice  thereof,  or  as  soon  thereafter  as  jiracticable,  when 
the  rate  of  premium  shall  be  fixed  by  t'le  President  of  the  Company. 

The  above  iiolicies  cover  tiie  invoice  cost  and  10 Sir  additional  until 
the  amount  of  the  risk  is  endorsed  on  the  policy  or  pass-book. 

4.  Open  policies  are  sometimes  issued  which  cover  only  such  risks 
as  may  be  accepted  and  endorsed  on  the  policy  by  the  company. 
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370.  1.  A  building  was  insured  for  82500  in  one  com- 
pany at  \\%,  and  for  *oOOO  in  another  company  at  125  cents. 
What  was  the  total  premium  paid  ? 

2.  A  cargo  of  goods  was  insured  for  '^9000  at  |^r-  Find 
the  cost  of  the  insurance,  $1.25  being  charged  for  the  policy. 

3.  What  is  the  total  premium  of  the  following  insurances: 
$5000  at  \\%  for  2  years,  $7000  at  450  for  5  years,  $2000  at 
b%  for  7  years,  $3500  at  45^  for  1  year,  $2000  at  70<?  for  4 
years,  $4000  at  l\%  for  5  years,  $2000  at  60^  for  4  years, 
$4500  at  250  for  2  years,  $3000  at  125^  for  1  year,  and  $3000 
at  2400  for  4  years  ? 

Jf.  $20  were  paid  for  an  insurance  of  $2500  ;  what  was  the 
premium  rate  ? 

5.  $25.20  were  paid  for  an  insurance  at  tlie  rate  of  700  per 
$100.     What  was  the  amount  of  the  risk  ? 

6.  A  factory  was  insured  for  $7500  for  1  year  at  2|^, 
stock  for  $2500  at  'Z^';;,  and  raw  nutterial  for  $2500  at  l^f/. 
What  was  the  total  premium? 

7.  What  is  the  cost  of  insuring  a  house  for  $5000  at  the 
rate  of  450  per  $100  ? 
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A".  A  cargo  of  mercliandise  was  insured  for  $6500  at  ^^Z, 
including  the  risk  of  fire  while  on  wharf  awaiting  shijinient. 
What  was  the  premium  ? 

0.  A  building  was  insured  Jan.  1,  1880,  for  §2000.  for  7 
years,  at  5%;  what  was  the  value  of  the  unearned  prei..iuni, 
}au.  1,  1883? 

10.  A  shipment  of  goods  was  insured  in  the  Paeilic  Mu- 
tual Insurance  Co.  for  $9000  at  750  less  20%  in  lieu  of  scrip 
and  interest.     What  was  the  net  cost  of  the  insurance  ? 

n.  A  house  was  insured  for  *5000  for  1  year  at  ^2A0. 
The  house  was  destroyed  by  fire.  What  was  the  actual  loss 
of  the  company,  making  no  allowance  for  interest? 

/2.  Sui)j)ose  the  above  house  wasAvorth  ^8000.  What  was 
the  actual  loss  of  the  owners  ?  ' 

lo.  A  cjirgo  of  hides  from  Montevideo  to  New  York  liav- 
ing  increased  in  value  since  the  insurance  was  effected,  the 
anticipated  profits  were  insured  for  $3000  at  If'/  less  20'V. 
What  was  the  juvmium  ? 

14.  A  factory  (worth  13000)  and  its  contents  are  insured 
for  ^10000  as  follows  :  *2000  on  building.  *;3()(»0  (»n  machin- 
ery (worth  $5000),  and  $5000  on  stock  (wortli  *8000).  The 
building  is  damaged  by  fire  to  the  amo.unt  of  $1000,  the 
machinery  MOOO,  and  the  stock  is  a  total  loss.  ll<>w  much 
is  tlie  claim  against  the  insurance  com])any? 

16.  A  cargo  of  goods  valued  at  $2(1000  was  insurcMl  for 
$12000.  If  the  goods  were  damaged  to  tlio  amount  of 
$15000,  how  much  of  the  loss  would  be  ])aid  by  the  insur- 
ance company  ?     (ii(>8.) 

16.  What  was  paid  for  insuring  a  cargo  of  nu'rcliandise 
for  $8750  iit^%  less  20;^'? 

17.  A  stock  of  goods  was  insured,  May  1,  for  1  year,  for 
$6000,  at  90<#.  The  policy  was  cancelled  Nov.  1,  at  the 
request  of  the  insured.  How  much  was  thu  retuni  pre- 
mium, the  short  rate  for  6  months  being  iVStf?  IIow  much 
would  have  been  returned  by  tiie  company,  if  I  he  policy 
liad  been  cai'celled  ni  its  ret^uest  'f 
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18.  A  building  i^  insured  in  .several  companies  for  ^GOOUO.. 
and  is  damaged  by  fire  to  the  extent  of  s^^-tOOO.  What  per 
cent,  of  its  risk  is  paid  by  each  company? 

I'J.  A  (juantity  of  merchandise  valued  at  *tJO()0  is  insured 
for  $5000.  It  is  damaged  by  fire  to  the  amount  of  |1T:>K. 
How  much  of  the  loss  is  paid  by  the  insurance  conipanv, 
rhe  pol'cy  containing  the  "average  clause"  (367)  "r* 

20.  A  factory  and  its  contents  are  insui'ed  for  >--5('00  in 
company  M,  %5000  in  N,  $5000  in  0,  MOOO  in  P,  and  ^'Zbrn 
in  each  of  the  following  companies  :  Q,  R,  S,  T,  U,  V,  W, 
X,  Y,  and  Z.     What  is  the  premium  at  '1%  less  lOf^  ? 

21.  The  above  insurance  covers  the  following  property : 
*4000  on  building  marked  A  on  plan,  §4000  on  B,  §5000  ou 
C,  *!o00  on  D.  -^500  on  E.  *350()  on  stock  and  materials  in 
buiUling  marked  A  on  plan,  §8000  on  machinery,  etc..  in 
A,  $11500  on  stock  and  matfTials  in  B  and  C,  $4000  on  ma- 
chinery, etc.,  in  B  and  '■'.  ■kVy^))  on  horses  in  D,  §500  on 
harness,  hay,  feed,  etc.,  in  D.  Suppose  building  A  and  its 
contents  were  totally  destroyed  by  tire,  what  would  be  the 
loss  of  company  M  ?     Of  P  ?     Of  T  ^ 

Note — Tlie  above  insurance  is  'livided  pro  rata  among  the  several 
companies,  each  policy  designating  the  amount  on  each  building. 

22.  What  is  the  amount  of  the  risk  of  company  M  on 
the  building  marked  A  on  plan  ?     On  0  ? 

23.  Find  the  premium  of  the  following  "  oiien  ]>()licy. " 


Date. 

\m  ' 

Kept     -^ 

7 

"    IG 


Name  of 
veBsel. 


From. 


To. 


On. 


Otlirllo.  New  York  Stockholm  50  Ba. 
.Mireria.  New  York.  Liverpool.    08  " 
Baltic.    iNew  York.  Liverpool.    72  " 
Otranto.'New  York.  Orebro.         30  " 


Mdse 


11 

Kate 
U 

Amount 
of  pre- 
minm. 

5100 

**  ** 

<5(j75 

\ 

«*  ♦♦ 

!)500 

\. 

»*  •* 

•2700 

n 

»«*« 

20% 


EXCHANGE. 


Definitions. 

371.  Exchange  is  the  system  by  which  merchants  in 
iistunt  places  discharge  their  debts  to  each  other  without 
the  transmiss;  u  of  money. 

Suppose,  for  example,  A  of  New  York  owes  B  of  Chicapro  $1000  for 
grain,  and  C  of  Chicago  owes  D  of  New  York  $1000  for  dry  goods.  The 
two  debts  may  be  discliarged  by  means  of  one  draft  or  bill  of  exchange 
without  the  transmission  of  money.  Thus,  B  of  Chicago  draws  on  A 
of  New  York  for  ••^1000,  and  sells  the  draft  to  C  of  Chicago  who  remits 
it  to  D  of  New  York.  D  of  New  York  presents  th.'  draft  to  A  of  New 
York  for  acceptance  or  payment,  and  thus  both  debts  are  cancelled. 
There  is  in  effect  a  setting-off  or  exchange  of  one  debt  for  the  other. 

The  business  of  exchange  is  usually  conducted  through  tlie  medium 
of  banks  and  bankers,  who  buy  commercial  bills  and  transmit  them 
for  credit  to  the  places  on  whicli  they  are  drawn.  They  ulso  sell  thuii 
own  drafts  on  their  correspondents  in  any  amounts  demanded. 

372.  A  Bill  of  Exchange,  or  Draft,  is  an  order  or  re- 
quest addre.-scd  by  one  i)er.son  (the  Driiwer)  to  another  (f  lie 
Drawee),  directing  the  payment  of  a  specified  sum  of  money 
to  a  third  person  (the  Payee)  or  to  his  order.  It  is  issued  at 
one  phiee  and  payable  at  another.     (See  Art.  3ti4,  5-0.) 

For  brevity,  lulls  of  exrlumge  are  freciii^'nlly  caUed  "  exchange." 
.Vceording  t     the  laws  of  most  States,  drafts  drawn  in  one  State  and 
payable  in  another,  are  termed /(>?TtV/H  bills  of  exchange,     •'"or  the  pur- 
|.oses  of  fliis  book,  the  term  "domestic  exchange"  will  bo  apjdied  to 
bills  drawn  aiw!  jiayable  in  the  United  Stiites. 

373.  iiills  of  exchange  are  of  two  kinds.  Inland  or  Do- 
mestic, and  Foreign. 
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374.  A  Domestic  oi-  Inland  Bill  of  Exchange  is  one 
which  is  payable  in  the  same  country  in  wiiich  it  is  drawn. 

375.  A  Foreign  Bill  of  Exchange  is  one  which  is 
payable  in  a  different  country  from  tlie  one  in  which  it  is 
di-awu  ;  as  a  draft  drawn  in  the  United  States  and  payable 
in  England. 

376.  When  drafts  sell  for  more  than  tlieir  face  value, 
exchange  is  above  par  or  at  a  premium ;  when  for  less  than 
their  face,  below  par  or  at  a  discount. 

DOMESTIC     EXCHANGE. 

377.  Domestic  or  Inland  Exchange  relates  to  drafts 
drawn  at  one  place  on  another  in  the  same  country. 

378.  The  domestic  exchanges  on  New  York  at  the  |»laces 
named  were  <]Uoted  as  follows,  May  T.  1881:  Savannah, -^(«> 
I  premium;  Charleston,  \  <B  \  premium;  New  Orleans, 
$1.50  @  12.50  premium  ;  St.  Louis,  25  cents  i)remium  : 
Chicago,  50  («*  75  cents  ))remiuni  ;  and  Boston,  V)  cents 
discount. 

1.  At  Savannali  and  ("liailcston  i\\o  rati'S  jn-r  cent,  of  tho  ])n'iniaiii 
or  discount  are  given.  Tluis.when  exchange  is  (| noted  at  \  prciniuni, 
a  draft  of  .f  100  may  be  purcliased  for  slOO]  (.VlOOS')). 

3.  At  New  Orleans,  St.  lionis,  C'liicago,  and  Boston,  tlie  jneiniiun  or 
d'.scount  per  $1000  is  given.  Thus,  a  draft  or  $1000  at  $2. ."it)  premium 
may  he  purchased  for  $1002.50.  $2.50  per  $1000  prcniinm  is  ecpiiva- 
lent  to  I  %  premium. 

;!.  The  rate  of  domestic  exchange  is  limited  by  the  cost  of  shipping 
gold  or  currency  by  express,  and  the  premium  or  discount  will  not 
exceed  this  cost.  Thus,  if  a  merchant  in  Chicago  iacharge<l  a  premium 
of  $10  for  a  draft  of  $10000,  and  he  can  s(?iul  the  currency  by  expi^s» 
for  !j;7.50,  it  will  be  to  liis  advantage  to  remit  ly  the  latter  method. 

4.  The  i)receding  quotations  refer  to  sight  exchange.  Time  draft.>» 
are  discounted  in  the  same  manner  as  promissory  notes.  In  certain 
cases  bankers  in  <liscounting  notes  anil  drafts  |  ayal)ie  in  distant  pi.  <•  s. 
charge  interest  for  the  time  required  for  the  niurn  of  the  money  when 
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the  note  or  tb'afl  is  i)aid  ;  antl  in  the  case  of  d rafts  drawn  a  certain 
mimbur  of  days  alter  sight,  bankers  sometimes  rliarge  iuterest  fv»r  t.n. 
time-  requireii  for  the  acceptance  of  the  drafts.  Thus,  if  a  dra.t  \va.-- 
drawn  in  New  York  on  St.  Louis  and  payable  60  days  alter  siuht,  it 
would  rtv^juire,  in  the  ordinary  course  of  the  mails.  '6  days  lor  t.ic  a  •- 
<-e)>taiice  of  tlie  di"aft.  The  draft  would  ix-  paid  in  6Ji  day.s  (including 
the  days  of  grace),  and  3  days  would  clap.s  •  btd'on':  the  niomy  would 
be  returned  to  New  York.  The  banker  would  be  justifiwi  in  charging 
interest  for  69  days,  tlie  interval  between  the  day  he  advanci-d  tlie 
money  in  New  York,  and  the  day  it  was  returned  to  liim  again.  Bi;- 
tvv(!en  New  Y'ork  ani  San  Francisco  and  other  distant  places,  money  is 
frecjiiently  transfcrretl  l>y  'elcgrapli. 

EXAMPLES. 

379.  1.  What  its  tlu'  valiK;  in  Savannah  itl'  ;i  draft  on 
New  York  for  $8750  at  \%  jnvniinni  ? 

'^.  Find  (lie  cost  in  New  Orloan.'^  ol'a  draft  on  Mrw  Ymk 
for  |;83T5  at  $3.50  premium. 

Find  the  value  of  the  following  drafts: 

Face.  ExchauKf.  Face.  Excliaiiu;!'. 

o'.  ■li'oOOO,  \'/c  i)reniium.  7.  -'s4'^87.75,  15'/  diseounl. 

4.  $4375,  Y/c  ii'5't;t>ii"t-  '*>'•  $'>-41(J.3o,  25'/  |tieniiiini. 

5.  $8417,  ^^  premium.  9.  n^l^6'^lhA^^,  $l.-^5    di.<i-ount. 
().  $9873,  \'/c  premium.  UK  ^1)873.02,  -^^.50    premium. 

//.  A  of  Chicago  l)uys  cattle  for  B  of  New  York  to  the 
amount  of  $9858.07.  How  large  a  draft  should  l»e  drawn 
on  13,  so  that  when  sold  at  a  discount  of  50^  (^/r).  'hi'  pi'"- 
cecds  would  be  sufficient  to  pay  the  ))ill? 

.\oTK. — To  find  the  face  of  a  draft,  instead  of  dividing  the  valuf  ol 
tlic  draft  by  the  rate  of  exchange  (in  the  above  example,  .DO.lj^  or 
.!)!»!>.'")',  l)UHineHS  men  and  bankers  calculati'  the  premium  or  discount 
on  tlie  value  of  the  draft,  and  subtract  or  add  it  to  tin'  value  «,-i  the 
caHe  requires.  Tims,  in  the  above  example,  the  discount  would  lie  i 
of  ^^%  of  lOSoS  07,  or  $4.9:?.  which  added  to  the  given  pwce^^ds  would 
produce  the  face  -fOReS.  This  method  i)ro(luce8  too  small  a  result  in 
all  cases,  the  error  being  etpiivalent  to  the  percentage  of  the  premium 
or  discount.     In  t!ii«  example  tlie  error  is  l.-ss  tlinn  J  cent. 

Kor  onlinury  examples  in  l)usines8,  the  foregoing  method  is  sutll- 
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ciect!y  accurate.  At^fr,  r>r  $5.00  (a  very  high  rate  for  domestic  ex- 
cliiinge)  on  a  draft  whose  value  is  $10000,  the  error  would  be  only  25 
cents.  If  greater  accuracy  is  required,  the  necessary  correction  can 
be  made  by  adding  the  percentage  of  the  premium  or  discount. 
Thus,  if  the  value  of  the  draft  is  $10000,  and  exchange  i.s  ^"^r.  dis- 
count, the  face  would  be  $10000 +  $50  (Ifc  of  $10000)  +$0.25  ()/',  of 
,>j;50)  =  $10050.25.  If  at  y/o  premium,  the  face  would  be  -YlOOOO— $5U 
+  $0.25  =  $9950.25. 

Find  the  face  of  the  following  drafts : 

Value.  Exchange.  Value.  Exchange. 

i^^.  $1870.16,  ^%' premium.  /'I  *7375.         25<? premium, 

io'.  $2437.75,  |-?^  dlscoimt.  i7.  $9218,         50^  discount, 

i^.  $3342.38,  ^^c' discount.  i<9.  $0438,  $1.00    premium. 

15.  $2238.42,  1%  premium.  19.  $9243,  $1.25    premium. 

20.  A  of  New  Orleans  being  indebted  to  B  of  New  York 
$9316.75,  forwards  to  him  a  clieck  on  a  New  Orleans  bank 
for  that  amount,  to  cash  which  B  is  obliged  to  allow  a  dis- 
count of  ^%.  How  much  does  A  still  owe  B,  and  for  wluir 
amount  should  the  check  have  been  drawn  to  net  B  the 
amount  due  ? 

31.  What  is  the  value  of  a  draft  on  New  York  for  $3000, 
payable  in  60  days  (63  days)  after  date  (3'<i5,  7),  exchange 
being  ^%  premium,  and  interest  6%  ? 

Note. — From  the  face  of  the  draft,  subtract  the  interest,  and  to 
the  result  add  the  exchange. 

22.  Find  the  proceeds  of  a  draft  drawn  at  Chicago  on 
New  York  for  $12000,  and  payable  90  days  after  sight, 
exchange  50?*  discount,  interest  5%,  and  allowing  3  day»» 
additional  for  the  acceptance  of  the  draft. 

23.  A  merchant  paid  $0920.64  in  Charleston  for  a  sight 
draft  of  $6912  ;  what  was  the  rate  of  exchange  ? 

24.  A  commission  merchant  sold  13475  pounds  of  leather 
at  26|-  cents  a  pound.  If  hi.<  commission  is  5'/,  and  ex- 
change \fc  premium,  how  large  a  draft  can  he  buy  to  remit; 
to  the  consignor? 
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FOREIGN     EXCHANGE. 

tS80.  Foreign  Exchange  relates  to  drafts  or  bills  of 
exchange  drawn  in  mir  fuiinrry  and  payaliii-  in  another. 

Forrifjn  bills  of  exclumgc  aiv  usually  drawn  in  tin-  moneys  of 
account  of  the  countries  in  which  they  arc  jjayable.  Thu>.  drafts  on 
England  are  usually  drawn  in  pounds,  shillings,  and  pence  ;  on  France, 
Belffium  and  Switzerland,  in  francs;  on.Gennany,  in  marks;  on  the 
Xetlierlauds  (Holland),  in  guilders. 

Foreign  bills  of  exchange  are  usually  drawn  at  sight  (3  days)  or  at 
sixty  (63  days)  days'  sight.  Sight  drafts  are  frequently  called  "  short " 
exchange,  and  60  day  drafts,  "  long  "  exchange.  "Long"  exchange 
is  sold  at  a  rate  below  that  for  "  short "  exchange,  sufficient  to  equalize 
the  difference  in  interest  b.Hween  the  dates  of  maturity  of  the  two 
classes  of  bills. 

Ji81.  To  ."ecure  safety  and  speed  in  the  transmission  of 
foreign  bills  of  exchange,  they  are  drawn  in  sets  of  two  or 
three  of  tlie  same  tenor  and  date.  The  sei)ai-ate  bills  are 
sent  by  dilferent  steamers,  and  wlien  any  one  of  them  is 
paid,  the  others  l)ecome  void.  Some  merchants  send  only 
the  first  and  second,  and  ])reserYe  the  third. 

Set    of    Exchange. 

(I.) 
Exchange  for  £1000.  New  York.  May  16,  1882. 

Sixty  days  after  sigiir.  of  this  First  of  Exchange  (Second 
and  Third  nnpaid).  nav  to  the  order  of  H.  B.  Claflin  & 
Co.,  One  Tiionsand  Pounds  Sterling,  value  received,  and 
charge  the  same  to  account  of 

No.  17S8.  Brown  Brothers  &  Co. 

To  Brown,  Shiplev  &  Co.,  ] 
Lond(m.  Englnrid.      ( 

The  above  is  tlie  form  of  the  firnt  b-lL  In  the  second  the  word 
"  First"  is  chanpred  into  "  Second,"  and  "  Second  and  Third  unpaid  " 
Into  "  First  and  Third  iiniiaid."     The  th  rd  is  changed  similarly. 

t38ti.  The  Intrinsic  Par  of  Exchange  is  the  value 
of  the  monetary  unit  uf  one  country  expressed  in  that  of 
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another,  and  is  based  upon  the  comparative  fineness  and 
weight  of  the  coins,  as  determined  by  assay. 

The  intrinsic  par  of  exchange  between  different  countries  and  the 
United  States,  is  given  in  Art.  187. 

383.  The  Commercial  Par  of  Exchange  is  the 
market  value  in  one  country  ot  the  coins  of  anotlier. 

384.  The  Commercial  Rate  of  Exchange  is  the 
market  or  buying  and  selling  vahie  in  one  country  of  the 
drafts  on  another. 

1.  In  giving  quotations  of  foreign  exchange,  no  reference  is  made 
to  the  par  value,  the  quotations  being  given  by  means  of  equivalents. 

2.  Premium  or  discount  for  exchange  can  not  long  exceed  the  trans- 
portation charges  and  insurance  of  shipping  coin  ;  for,  if  a  merchant 
can  ship  gold  cheaper  than  he  can  buy  a  bill  of  exchange,  he  will 
choose  the  former  method  of  paying  his  indebtedness.  When  sight 
exchange  is  4.84,  gold  can  be  imported  at  a  small  profit;  and  when 
sight  exchange  is  4.89},  gold  can  be  exported  at  a  profit. 

385.  The  quotations  of  foreign  excliange,  Apr.  20,  1881, 
were  as  follows : 


Where  payable. 


London : 

Prime  bankers' 

Good  bankers'  and  prime  commercial 

Documentary  commercial 

Cable  transfers 4.84i 

Paris  (francs) 

Antwerp  (francs) 

Swiss  (francs) 

Amsterdam  (guilders) 

Hamburg  (reichsmarks) 

Frankfort  (reichsmarks) 

Bremen  I  reichsmarks) 

Berlin  (reichsmarks) 


60  days.    ;     Sight. 


4.81i 

4.84 

4.81 

48:J^ 

4.r8i 

4.8U 

6.271 

5.243 

5. 27  J 

5.241 

5.264 

5.23J 

.891 

■m 

.931 

.94| 

.931 

.941 

.931 

.941 

.931 

.941 

In  the  above  quotations,  exchange  is  below  par.  (See  intrinsic  par 
values  below,  or  in  Art.  187.)  When  exchange  is  above  par,  we 
are  exporters  of  gold  ;  when  below  jiar,  we  are  Importers  of  gold. 
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;>i:>G.  Exchange  on  P^iigland  (Sterling  exchange)  is 
quoted  by  giving  the  value  of  £1  in  dollars  and  cents. 

Thus,  when  excliangc  is  4  84,  a  draft  of  £1  will  cost  $4.84  ;  <>f  £100, 
$484.     The  intrinsic  par  value  of  £1  is  $4.8fifi5  (  187). 

387.  Exchange  on  France,  Belgium,  and  Switzerland  is 
quoted  by  giving  the  value  of  Si  in  francs  and  centimes 
(hundredths  of  a  franc  i. 

Thus,  when  exchange  is  o.27i,  $1  will  buy  a  bill  of  .3  francs  and 
27i  centimes;  a  draft  of  KlOO  francs  will  cost  sl89.57  (1000  --  .5.27^). 
The  intrinsic  par  value  of  1  franc  is  19,^,j  cent.^  il87) ;  of  the  equiv- 
alent exchange,  o.lSj  (1.00  -=-  .193). 

In  French,  Belgian,  and  Swiss  exchange,  the  higher  the  a|)parent 
rate,  the  less  the  value  of  the  draft.  Thus,  when  exchange  is  5.13,  a 
draft  of  1000  francs  is  worth  $194  93,  and  each  franc  is  worth  19iVo 
cents.  When  exchange  is  5.26^',  the  same  draft  would  be  worth 
$189.98,  and  each  franc  19  cents. 

388.  Exchange  on  Amsterdam  is  quoted  by  giving  the 
value  of  one  guilder  (gulden)  or  florin  in  U.  S.  cents. 

The  intrinsic  par  value  of  I  jjuilder  is  40,-,,  cents  (187). 

389.  Exchange  on  Germany  is  quoted  by  giving  the 
value  of  4  reichsmarks  in  cents. 

The  intrinsic  par  value  of  1  mark  is  23|®5  cents  (187) :  of  4  marks 
95  fij  cents. 

390.  Documentary  Exchange  is  a  bill  drawn  by  a 
shipper  upon  his  consignee  against  merchandise  shii>})etl. 
accompanied  by  the  bill  of  lading,  "to  order,"  the  insni'- 
ance  certiBcates,  covering  the  property  against  which  the 
bill  is  drawn,  and  the  letter  of  hypothecation. 

;{9l.  Excnange  on  London  in  the  countries  named,  and 
a    London  on  the  ."ame  countries,  is  ([uoted  as  follows: 

Cnitcd  States,  by  giving  the  value  of  £1  in  dollars  and  cents. 
France  and  Belgium,  Vy  giving  the  value  of  £1  in  francs  and  cen 
limes. 

Germany,  by  giving  the  value  of  £1  in  marks  and  pfennigcs. 
Austria,  by  giving  the  value  of  .£1  in  florins  and  kreutzera. 
India,  by  giving  the  value  ot  1  rupee  in  sliillings  and  penc*?. 
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EXAMPLES. 
T^93.   1.   Find  the  oost  of  a  bill  of  exchange  on  Londf.n 
for£:i25  at  -i.-Slf. 

Analysis.— If  £1  costs  $4.81!,',  £225  will  cost  225  times  $4.81  j. 

2.   What  is  the  value  of  a  draft  for  ^'.Vl\  IG.s-.  at  4.«r^  't 

Note — Writo  one-half  of  the  greatest  even  number  of  shil.ing.s  as 
tenths  of  a  pound,  and  if  there  be  an  odd  shilling  write  5  hundredths 
Thus,  £324  i6.y.=  £324.8  :  £324  17.v.  =  £324.85.  (See  .\rt.  ItH),  Ex. 
6,  Note.)  The  value  of  £324  16«.  at  4.87i  is  found  l)y  multiplying 
$4.87i  by  324.8. 

Q.  Find  the  vahie  of  a  draft  on  London  for  £379  12s.  7f?., 
at  4.8G|. 


OPERATION. 

379.6 
4.8G| 
949 
475 
22776 
30368 
15184 
14 


An.\lysis — If  each  penny  be  regarded  as  2  cents, 
tlie  result  will  be  sutHciently  accurate.  For  \\d.  the 
maximum  number  of  pence  in  any  example,  and 
exchange  at  4.91,  the  error  would  be  only  i  cent. 
$4.86^  x3T9.6  =  S1840.2S.  $is4ri.28  4- $0.14  =  $1846.43. 
To  save  one  addition,  add  the  14  cents  to  the  partial 
products  as  in  the  operation.     Or, 

£379  12s.  Id.  =  £379.029.    $486:;  x  379.629 =.f  184(3. 42 


1846.420 

Find  the  vahio  of 
//.  £500  at  4.8U. 
5.  £775  at  4.HoJf. 
G.   £837  ill  4.83^. 
7.   £84  8.V.  ill  4.85. 


8.  £512  13.y.  at  4.84|. 

.9.  £834  (i.v.  6rf.  at  4.88|. 

10.  £675  \U.  S(i.  at  4. 87 J 

Jl.  £225  7n.  5rf.  at  4.82f 


J2.  Find  the  cost  of  a  bill  of  exchaiifje  on  Liverpool,  for 
f875  12.S.  ill/,  ai  the  par  value. 

l-J.  WluU  are  the  proceeds  of  a  draft  of  £959  5s.  M.,  sold 
ihroiioh  ;i  broker,  at  4.19^,  brokerage  -^0'  ? 

/;.  All  exporter  sold  a  draft  for  £540  3.s'.  <ii  Manchester. 
I-.ivable  in  London,  at  4.84,  brokerage  If^  What  were  the 
jiroiveds? 
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15.  Find  the  proceeds  of  a  draft  on  Newcastle-on-Tyne, 
at  60  day.s'  sight  fur  £1764  15s.,  payable  in  London,  at  4.83, 
brokerage  on  exchange  \%. 

16.  An  importer  purchased  a  bill  of  exchange  on  London, 
at  3  days'  sight,  for  £488  166'.  Cjd.,  at  4.85J^.  What  was  the 
cost? 

17.  How  much  exchange  on  London  at  4.81f  will  $8:^1.99 
buy? 

Analysis. — .S4.8I4  will  buy  exchanpre  for  £1  ;  hence,  .t*^21.99  will 
buy  as  many  pounds  as  $4.81J  are  coutaiued  iu  $821.99,  or  £170.625. 
£170.(J2.5  =  £170  12^*.  M.  (lOG). 

18.  What  will  be  the  face  of  a  3  days'  bill  of  exchange 
on  London  that  can  be  bought  for  $.3964.13,  exchange 
4.8(H-? 

19.  The  face  of  a  bill  of  exchange  was  £875,  and  its  cost 
was  $4233.91.     What  was  the  rate  of  exchange  ? 

20.  An  exporter  received  $9063.22  for  a  bill  of  exchange 
that  was  sold  through  a  banker  at  $4.86| ;  what  was  the 
face  of  the  bill,  the  broker's  commission  being  \%  ? 

21.  Find  the  cost  of  a  bill  of  exchange  on  Paris  for  7000 
francs  at  5.21|. 

OPERATION. 

5.211  )     7000  Analysis. — Since  5.21  J  francs  cost  ^!, 

o  Q  7000  francs  will  cost  as  many  dollars  as 

5.2H  francs  are  contained  times  in  7000 


41.75    )  56000.0000  (       francs. 

Find  the  value  of 

22.  6000  francs  at  5.16.  25.  8475  francs  at  5.19f 

23.  500(1  francs  at  5.18^.         26.  7216  francs  at  5. 17J. 
21^.  4000  francs  at  5. 21f        27.  987.60  francs  at  5. 20|. 
28.  Find  the  cost  of  a  draft  on  Antwerp  at  3  days'  sight. 

for  0640  francs,  at  5.1 9|. 

2'J.  Bought  exchange  on  Geneva,  through  a  broker,  for 
8000  francs  at  60  days'  siglit :  what  was  the  cost  of  iho 
dralt,  exchange  being  5.20g,  brokerage  Y'c'^ 
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SO.  What  is  the  value  of  a  draft  on  London  for  £416  16«. 
M.,  at  4.8o|  ■' 

31.  What  is  the  cc-^t  of  a  draft  on  Paris  for  12420  francs, 
at  5.10|,  brokerage  on  exchange  \''(  ? 

32.  What  will  it  cost  to  remit  to  Antwerp  8T50  francs  at 
the  par  value? 

33.  Sold  through  a  broker  a  draft  on  Geneva  for  7324 
francs.  What  were  the  proceeds.,  exchange  being  5.18-|, 
brokerage  \%'i 

3^.  What  will  be  the  face  of  a  bill  of  excliangeon  Geneva 
that  can  be  bought  for  115372,  exchange  selling  at  ").22^? 

35.  Paid  for  a  draft  on  Paris  $3400.32  ;  what  was  the 
face  of  the  draft,  exchange  being  o.l9-|,  and  brokerage  -J^^'? 

36.  A  merchaiit  j)aid  $0272  for  a  bill  of  exchange  of 
32512.48  francs  ;  what  was  the  rate  of  exchange? 

37.  Find  the  cost  of  a  bill  of  exchange  on  Hamburg  for 
14400  marks  (Keichsniarks)  at  94f 

OPERATION. 

4  )  14400 

o/^Qrv  Analysis— Since  4  marks  cost  $0.94',  14400  marks 

will  cost  3600  (14400H-4)  times  $0.94>,  or  $3388.50. 


3388.50 

Find  the  value  of 

38.  7200  marks  at  94.  J^l.   1237  marks  at  93|. 

39.  8410  marks  at  93f  ^2.  9894  marks  at  95f. 
JtO.  3456  marks  at  9-4.            43.   6515  marks  at  94|. 

44-  What  is  the  cost  of  a  bill  of  exchange  on  Frankfort 
for  ie200  marks  at  95V? 

4J^.  Sold  a  bill  of  exchange  on  Hamburg  for  13200  marks, 
at  94^;  what  was  the  an^ount  received,  brokerage  Y<'- 

4''>.  An  importer  purchased  a  bill  of  exchange  on  London 
for  £318  lO.s-.  1(1,  at  4.85f  ;  what  did  it  cost  ? 

47.  What  were  the  proceeds  of  a  draft,  sold  through  a 
broker,  for  8748  marks,  at  94^.  brokerage  -Jf^  ? 
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48,  An  exporter  sold  a  draft  on  Paris  for  122'<'5  france.fd' 
5.19-1 ;  what  were  the  proceeds,  brokerage  -|fr' ? 

49.  What  is  the  face  of  a  bill  on  Hamburg  that  cost  §816, 
exchange  94^  ? 

Analysis. — Since  $.94J  will  buy  4  marks,  $81G  will  buy  4  times  ns 
many  marks  as  $0.94^  is  contained  times  in  $816. 

oO.  What  is  the  face  of  a  3  days"  draft  on  Bremen,  that 
w'as  purchased  in  New  York  for  !?3261.f)0,  exchange  94-|  ? 

51.  The  cost  of  a  draft  of  12320  marks  was  $2922.15; 
what  was  the  rate  of  exchange  ? 

5,?.  Find  the  cost  of  a  bill  of  exchange  on  Amsterdam, 
for  7240  guilders,  at  40f 

33.  Find  the  cost  of  a  bill  of  exchange  on  Amsterdam, 
for  12480  guilders,  exchange  39|,  brokerage  I""/. 

'>-'f.  An  exporter  received  $1890. 8(i  for  a  bill  of  exchange 
on  Amsterdam;  what  Avas  its  face,  exchange  being  41|, 
brokerage  ^%  ? 

00.  At  40f,  how^  much  exchange  on  Amsterdam  will 
S28T7.93  buy  ? 

51 !.  The  value  of  a  draft  of  5280  guilders  is  $2145  ;  what 
is  the  quotation  ? 

57.  The  dividends  of  the  N.  Y.  C.  and  H.  K.  K.  Co.,  are 
l)aid  in  London  at  the  rate  of  49^  pence  to  the  dollar. 
What  is  the  equivalent  rate  of  exchange  ? 

58.  Find  the  value  in  U.  S.  money  of  16319  bushels  of 
wlieat  at  4s.  i^d.  \)cv  bushel,  exchange  4.80^. 

59.  A  merchant  .sent  a  messenger  with  a  bill  of  excliange 
of  20000  francs  to  two  bankers.  A  and  R.  with  instructiotis 
to  sell  it  to  the  best  advantage.  A  otfered  5.27  and  B5.2U. 
The  messenger  imjjrudently  accepted  the  latter  offer.  How 
much  did  the  merchant  lose  by  the  ignorance  of  the  me-^- 
scnger  ? 

00.  A  commission  merchant  wishes  to  remit  $2475  to  liis 
principal  in  England.  How  large  a  draft  must  he  purchase, 
exchange  being  4.83^  ? 


EQUATION     OF     ACCOUNTS. 


Definitions. 

.'U)v5.  Equation  of  Accounts  (also  called  Eciiiation  of 
]'aymeiits  and  Averaging  Atcouuts)  is  the  jn'ocess  of  find- 
ing the  time  when  several  debts  due  ut  different  dates  mav 
he  paid  in  one  amount  without  loss  of  interest  to  either 
party.  It  is  also  the  jjrocess  of  tinding  the  time  when  tlie 
balance  of  an  account  having  both  debits  and  credits  may 
be  paid  without  loss  of  interest  to  either  party.  This  time 
is  called  the  equated  or  average  time. 

.*ii)4.  To  tiiul  the  equated  time  when  the  items  of 
th«'  aeeoiint  are  all  uii  the  same  side,  i.  <'.,  all  debits 
or  all  <Te<lits. 

Anai.yticai,  Steps. — By  assuming  a  certain  dale  as  tl»e  time  of 
settlement,  we  find  wliiit  the  loss  or  K^in  of  interest  would  be  to  the 
j)ayer  if  all  the  bills  were  paid  by  liini  on  that  date.  We  next  find  in 
liow  many  days  the  total  amount  of  the  bills  would  produce  a  sum 
(upiivalent  to  this  loss  or  gain  of  interest,  and  find  the  true  day  of  set- 
tlement by  counting  forward  or  backward  this  number  of  days  from 
the  assumed  date.  Thus,  if  the  sum  of  the  several  bills  is  $1000,  and 
the  loss  of  interest  to  the  payer  at  the  assumed  date  of  settlement  is 
$10  (the  interest  of  $1000  at  (50  days  at  0(i^),  it  is  evident  that  the  true 
date  of  settlement,  or  the  time  when  there  would  be  no  loss  of  interest 
to  cither  party,  must  be  (!0  <lays  after  the  assumed  date. 

Notes.  —  1.  The  interest  on  the  bills  ])aid  after  they  became  due 
would  equal  the  interest  on  the  bills  jmid  in  advance,  the  fonner  be- 
ing a  gain  to  the  payer,  and  the  latter,  a  loss. 

3.   Any  date  may  be  assumed  as  the  time  of  settlement.     For  con 
venience,  the  earliest  or  latest  date  is  generally  used. 

Tn  Tv|uation  Tallies,  Dec.  IH  or  Jan.  1  is  taken  for  all  examples. 

The  Ubsumed  date  is  stmietimes  called  the  f'o<;il  dutc. 
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395.  Ex.  At  what  date  may  the  following  bills  of  mer- 
chandise be  paid  in  one  amount  without  loss  of  interest  to 
either  party  ?  Due  Apr.  10,  8114 ;  due  Apr.  26,  $140 :  due 
May  22,  §320  ;  due  June  6,  $976. 

OPEEATION. 

Due  Apr.  10,  1114  x  0  =  0 
"  "  26,  140  X  16  =  2240 
"  May  22,  320  x  42  =  13440 
"  June  6,  _976  x  57  =   55632 

1550       )  71312  (  46  days 
after  Apr.  10,  or  May  26. 

Analysis. — For  convenience,  assume  Apr.  10,  the  earliest  due  date, 
as  the  time  of  settlement.  If  the  first  bill,  which  is  due  Apr.  10,  is 
paid  ou  that  date,  there  will  be  no  loss  or  gain  of  interest  to  either 
party.  If  the  second  bill,  which  is  due  Apr.  26,  is  paid  Apr.  10,  10 
(lays  before  it  is  due,  tliere  will  be  a  loss  to  the  payer  of  the  interest 
or  the  use  of  $140  for  16  days,  or  |2340  for  1  day.  On  the  third  bill, 
there  will  be  a  loss  of  the  interest  of  $320  for  42  days,  or  $l;U40  for 
1  day.  On  the  fourtli  bill,  there  will  be  a  h)ss  of  the  interest  of  $976 
for  .57  days,  or  $.5.5632  for  1  day.  If  all  the  bills  are  paid  Apr.  10, 
there  will  be  a  loss  to  the  payer  of  the  interest  of  $71312  for  1  day,  or 
of  $1550  for  46  days.  Since  the  lo&s  of  interest  Id  the  payer  is  equiva- 
lent to  the  Interest  of  the  total  amount  of  the  bills  for  46  days,  it  is 
evident  that  the  day  when  there  would  be  no  los.s  of  interest  must  be 
46  days  after  Apr.  10,  or  May  26.  The  payer  is  entitled  to  defer  pay 
meut  46  days  after  the  assumed  date  as  a  compensation  for  the  esti- 
mated loss. 

The  f?ain  of  interest  to  the  ])ayer  on  the  first  three  bills,  which  are 
paid  after  they  are  due,  equals  the  loss  of  interest  on  the  fourth  bill, 
whieli  is  paid  before  it  is  due. 

I'KOOF. 

Thi' interest  of  $114  for  46  days  at  6^ $0,874 

"       "     140    *'   30     '•         " 70 

a  tc       '(     300    '•      4      "  " .213 

Total  gain  of  interest  to  tlu' pjiyer 1.787 

The  interest  (a  loss  to  the  payer)  of  $i»76  for  11  days  1.789 

Notes. —  1.  In  finding;  the  nuinl>er  of  days  from  the  assumed  date 
to  the  other  dale.'*,  instead  of  calcubiting  from  the  assumed  date  emh 
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time,  find  the  interval  from  one  date  to  tlie  next  and  add  it  to  the  last 
number  of  days.  Tims,  ♦rom  Apr.  10  to  May  22  is  42  days,  and  from 
May  22  to  June  6,  15  days ;  hence,  from  Apr.  10  to  June  6  is  57  (42  + 
15)  (lays.     (See  Art.  205,  Ex.  y.) 

2.  To  determine  the  due  date,  (ind  the  number  of  days  in  the  opera- 
tion nearest  to  the  quotient,  and  add  or  subtract,  as  may  be  necessary, 
the  difference  between  it  and  the  quotient,  to  its  corresponding  date. 
Thus,  in  the  above  example,  the  number  of  days  iu  tlie  operation 
nearest  to  the  quotient  is  42  ;  hence  the  due  date  is  4  (46—42)  days 
after  May  22,  or  May  26. 

3.  If  the  fraction  of  the  quotient  is  less  than  I,  disregard  it ;  if 
more  than  ^,  add  1  day  to  the  integral  number  of  days  iu  the  quotient. 

396.  EuLE. — Assinyie  the  eariiest  due  date  as  the 
day  of  settlement  for  all  the  items.  Multiply  each 
item  hy  the  number  of  days  intervening  between  the 
assumed  date  of  settlement  and  the  date  of  the  item ; 
and  divide  the  sum  of  the  several  products  by  the 
sum  of  the  account.  Cogent  forward,  from  the  assumed 
date  the  number  of  days  obtained  in  the  quotiejit. 
The  result  will  be  the  equated  time. 

EXAMPLES. 

397.  1.  At  what  date  may  the  following  bills  be  paid 
in  one  amount?  Due  Sept.  10,  $145  ;  Sept.  28,  $144  ;  Oct. 
8,  $75 ;  Oct.  23,  $512. 

2.  Find  the  average  due  date  of  the  following  bill.>?,  each 
being  due  at  the  date  given :  Jan.  5,  $127.85 ;  Jan.  26,  $134.18; 
Feb.  5,  $249.40;  Feb.  23,  $418.73  ;  Feb.  28,  $176.25. 

Note. — The  result  will  be  practically  tlie  same  if  the  nearest  dollai 
is  used  in  multiplying  or  in  calculating  the  interest.  Thus,  regard  the 
above  amounts  as  128,  134,  249,  419,  and  176  respectively. 

When  there  are  several  items  in  the  example,  some  ace 'untants 
omit  the  cents  and  units  of  dollars,  and  use  the  nearest  number  of  tens 
Thus,  if  the  above  account  were  of  sufficient  length,  the  numbers 
might  be  regarded  as  13,  13,  25,  42.  and  18  respectively.  In  this  ex- 
ample the  result  is  the  same,  but  in  some  examples,  containing  ihc 
same  number  of  items,  there  would  be  a  di.screpnney  of  one  or  mon- 
days. 
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8.  Sold  a  cubtumer  bills  at  tlie  due  dates  and  to  the 
amounts  specified:  June  1,  $152.73;  June  15,8114.28; 
July  16,  1247.84;  July  25,  §^88.90;  Aug.  18,  8735.42 ;  Aug. 
29,  1410.34.  When  may  the  whole  indebtedness  be  equi- 
tably discharged  at  one  payment  ? 

Jf.  Average  the  following  account : 

New  Youk,  July  1,  1882. 
Messrs.  Rice,  Stix  &  ('o., 

To  Loiu)  &  'laylok,  Dr. 


1882. 

April    4 

Mdse.  30  days  per  bill  rendered.     . 

$816 

37 

"     21 

'•     :50     •'        "'            "             .     i 

724 

25 

May   13 

"     30     "        •'            "             .     ! 

342 

46 

''     25 

'•    :;o    •'        -'           " 

.535 

84 

June  16 

••    ;;o    •'        ''           " 
I);ic  liy  ef|uation  June  *,  1882. 

628 

62 

**** 

** 

Note. — Wlien  several  bills  an-  sold  on  a  coininon  it'ini  of  credit, 
first  find  the  iivcratjf  date  of  purchase,  and  to  the  n^sult  :idd  the  com- 
liion  term  of  credit. 

.7.  A.  Hamilton  bought  of  F.  A.  Leggett  iS.  Co.,  several 
bills  of  goods,  iis  follows  : 

May  16.  a  bill  of  $212.46  on  60  days"  .ledit. 

"      28,       "  318.40  '•   60     ''         " 

June    6,       '•  275.64  "60     " 

•*     21,       '•  187.83  '•   60     •' 

July  13,       "         835.60  ••   60     " 

A  60-day  note  for  the  whole  amount  is  given  in  si'tllt- 
ment.  What  must  be  its  date,  no  allowanei'  being  nuKb' 
for  the  days  of  grace  ? 

G.  Sold  on  a  credit  of  (»()  days  the  following  bill  of  goods: 
Mar.  4,  8194.13;  Mar.  •.':.  *:>2"2.36  ;  Apr.  12,  *538.72  ;  May 
3,  1^432.64  ;  May  28,  *3o;5.  lo.  What  is  the  ecpiated  time  of 
payment  ?  How  much  will  s(>ttle  the  account  Aug.  1,  at 
6:,  ?     U-'W  much  .hilv  1  '' 
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Note. — When  inonthlv  statements  ar'  sent  to  customers  tlie  accounts 
are  frequently  averaged.  (See  Ex.  5.)  When  tlie  account  is  averaged, 
the  simplest  method  of  finding  the  cash  balance  due  at  a  certain  date, 
is  to  calculate  the  interest  on  the  total  amount  from  the  average  date 
to  the  time  of  payment,  and  add  it,  if  the  time  of  settlement  is  after 
tin;  average  date,  and  subtiJict  it,  if  before. 

Sinci;  a  fraction  of  a  day  is  not  considered  in  determining  the  average 
date,  this  method  of  finding  the  cash  balance  is  not  as  accurate  as 
that  of  Art.  408,  in  which  the  interest  is  reckoned  <j)i  eacli  item 
separately. 

7.  A  commission  merchant  sold  several  bill.s  of  "ioods,  on 
!i  credit  of  4  months,  as  follows:  Aug.  16,  1881,  ^38T  ;  .Sept. 
4,  1881,  *;>43.«i0;  8ept.  18,  1881,  $637.75;  Oct.  ■Z>>,  1881, 
$105.50  ;  Dec.  10,  1881,  $856.45.  What  is  the  equated  time 
of  payment? 

Note. — The  above  account  may  be  averaged  by  first  finding  the 
average  date  of  purchase,  and  adding  the  common  term  of  cnciit  ;  or 
by  finding  the  due  date  of  each  bill  separately,  and  determining  the 
average  due  date  from  the  dates  thus  found.  Since  the  months  have 
not  uniformly  the  same  number  of  days,  the  results  by  the  two 
methods  sometimes  dilfer  by  one  or  more  days,  when  the  common 
term  of  credit  is  expressed  in  months. 

8.  Bought  goods  on  6  months'  credit  as  follows  :  Feb.  16. 
1881,  $376.50;  Mar.  12,  1881,  $287.40;  Mar.  19.  1881, 
$612.87;  Apr.  5,  1881,  $345.60;  Apr.  26.  1881,  $134.80: 
June  1,  1881,  $612.35.  What  is  the  average  time  of 
maturity  ?  How  much  would  balance  the  account  Jan.  1. 
1882  ?     How  much  Oct.  1,  1881  ? 

0.  Park  and  Tilford  sold  to  R.  M.  Bishop  &  Co.  the  fol- 
lowing bills  of  merchandise  on  60  days'  credit:  Feb.  24. 
$170.82;  Feb.  28,  $327.49;  March  16,  $282. ^5:  Mar.  2S. 
$512.14  ;  Apr.  7,  $438.36  ;  Apr.  14,  $109.70  ;  May  1,  $632.65. 
What  is  the  equated  time  of  })ayment,  and  how  much  wouhl 
be  required  to  balance  the  account  June  1  ?  How  much 
July  1  ? 
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10.  The  following  bills  of  merchandise  were  purchased  on 
4  months' credit:  June  1,  $237.1U  ;  June  18,  S14G. 7o;  June 
30,  S333.84;  June  5,  $416;  July  16,  $535.62 ;  July  27, 
$912.33;  Aug.  13,  $345.60.  A  note  payable  in  4  months 
was  given  in  settlement.  What  was  its  date,  no  allowance 
being  made  for  the  days  of  grace  ? 

11.  Bought  goods  on  60  days'  credit  as  follows  :  Aug.  11, 
$487.60;  Aug.  20,  $398.30;  Sept.  1,  $411.26;  Sept.  13, 
$283.36;  Sept.  22,  $112.43;  Sept.  30,  $555.55;  Oct.  20, 
$342.48  ;  Nov.  4,  $337.64.     What  is  the  average  due  date  ? 

12.  Bought  several  bills  of  goods  as  stated  below: 

June    3,  a  bill  of  $375  on  30  days'   credit. 

"     28,       "  420  "  60     " 

July  16,       "  560  "     4  months'  " 

Sept.    4,       "  228  "  90  days'        " 

What  is  the  equated  time  of  payment  ? 

Note. — When  the  bills  are  sold  on  diflFerent  tenus  of  credit,  first 
find  the  due  date  of  each  bill  separately  as  in  the  following  operation. 

OPERATION. 

Date  of  purchase.    Credit.         Due  date.     Amount.    Days.       Products. 

June    3,     30  days,   July    3,    $375  x     0  =  0 

"    28,     60    "       Aug.  27,     420  x    55=***** 

July   16,       4 mo.,     Nov.  16,      560  x  ***  =  ***** 

Sept.    4,     90  days,   Dec.    3,     228  x  ***  =  ***** 

****  \  ******  /  **  fip 

13.  What  is  the  ecjuated  time  for  the  payment  of  the  fol- 
lowing bills? 

July     5,  1882,  $510.60  on    4  montiis'  credit. 

"      28,     ''        327.35  "   60  days' 
Aug.  15,     *'        147.84  "      4  months'      " 
Sept.    8,     "        485.42  "    30  (lay.>^*  " 

"     25.     "        230.39  "    no     "  *' 
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14'   t^old  several  bills  of  goods  as  follows : 

May    4,  a  bill  of  8418.75  oil  30  days   credit. 


•'      10,       - 

322.86   " 

GO     •• 

June    I,       " 

513.44  •• 

4  months'" 

"     U,       " 

118.70  " 

60  days'      " 

"     30,       '• 

786.30  " 

6  months'" 

July  16,       •• 

274.85   '• 

60  days'      " 

What  is  the  average  time  of  payment,  and  how  much 
w.iiild  balance  the  aecount  Sept.  1?     How  miieh  Oel.  1  ? 

15.  What  is  the  average  time  of  maturity  for  the  ]»ayment 
of  tvie  following  bills  ? 

Mar.     4,  1883,  8117.26  on    4  mouths'  credit. 
"      21,     "  97.43   "  30  days' 

"      29,     "        243.84  "   GO    " 
Apr.    16,     "        376.14  "     4  months'      " 

"      30,     "        182.75  "  90  days' 
May    18,     "        412.50  -^  60    " 
June     1,     "        518.65  "  30    "  " 

10.  A  commission  merehaul  made  the  following  sales  tor 
a  consignor : 

May  10,  8175,  on  a  credit  of  4  moutlis.  or  30  days  less  5^,, 

••'    18,    243,               '•            4        '■  30     '•* 

"      31,    364,               "            4        ''  30     '• 

June  18,    387,              "           4        •'  30     " 

July    1,    216,              "            4        -'  30     "           " 
What  is  the  average  due  date? 

Note. — Since  each  of  tlie  above  hil's  was  solil  on  two  differeul 
terms  of  credit,  the  account  may  lu'  uvi-rais'-d  on  twn  different  bases 
prodiicinff  different  results.  The  avcniire  date  of  purchase  is  .lune  5. 
If  the  account  is  settled  on  the  first  term  of  cn-dit,  the  total  amount  of 
the  bills,  $1385.  will  be  due  4  months  afer  .lime  "».  or  Oct.  5.  If  the 
account  is  settled  on  the  second  term  of  cretlit,  lliere  will  be  $1315. T^i 
(!|;1335  less  5'y)  duo  30  days  a''ter  June  5,  or  July  5.  Since  money  i> 
always  worth  less  than  20 ''r  (  t  x  5  r  '•,  the  sec  'ud  method  is  in  favor  <>i 
tlie  commisisiou  merchanf  ['r/iabh  mo.st  of  hi:'  buyers  seifle  their 
l)ills  on  the  sec  'ud  li'iins.  a. id  thus  ta  ii^  advaiitaLCe  of  the  discount, 
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17.  A  commission  merchant  made  the  following  sales: 
Aug.  1,  1881,  8387.40;  Aug.  10,  1881,  §416.75  ;  Sept.  5, 
1881,  §583.28;  Sept.  20,  1881,  $144.13:  Oct.  3,  1881, 
$582.76  ;  Oct.  24,  1881,  8327.41.  What  is  the  net  amount 
and  the  average  due  date  if  the  goods  were  sold  on  the  fol- 
lowing time  ?    "  60  days,  or  2%  discount  if  paid  in  10  days." 

398.  To  tiiid  the  equated  time  for  tlie  payment  of 
the  balance  of  an  account  having  botli  debit  and 
credit  items. 

399.  Ex.  At  what  date  may  the  balance  of  the  follow- 
ing account  be  paid  without  loss  of  interest  to  cither  jiarty  ? 

Dr.  John"  Eoach  in  account  with  Geo.  H.  Stuakt.  Cr. 


1882. 

1882. 

June    6 

Mdse.  30  da. 

450 

00 

July  26 

Cash.  .     . 

400 

00 

•'■     20 

"      60  ,1a. 

384 

00 

Aug.  10 

iC 

375 

:)0 

July     5 

3  mo. 

216 

00 

«      10 

Mdse.  60  da. 

288 

00 

"     26 

''       3  mo. 

552 

00 

1 

OFEBATION. 

Due  Dr.  I      Due  Cr. 

July     6,  8456  x     0  =  0 '  July  26,  8400  x  20  =    8000 

Aug.  19,    384  X    44  =  16896  1  Aug.  10,     375  x  35  =  13125 
Oct.      5,    216  x    til  =  19656   Oct.      9,     288x95  =  27360 

"      26, 


552x112  =  61824 

1063 

48485 

1608                  98376 

1063                  48485 

54.-)                )  49891  (  !)2  da. 

after  July! 

.  or  Oct.  6. 

An.\lymis. — First  tiiid  the  due  (late  of  each  item.  For  fonvenionce. 
assHn\e  July  6.  tlie  earliest  due  date,  as  the  day  of  petlleinent  for  nil 
tlie  iti-ms  on  each  side  of  the  account.  (See  Arr.  ;{t>4.  Note  2.)  If 
th  ■  bahiiice  of  the  account  is  jmid  July  0,  the  assumed  date  of  settle, 
me  it,  there  would  be  a  loss  to  the  payer,  on  the  debit  side  of  the 
account,  equivalent  to  the  interest  of  $98376  for  1  day.  and  on  the 
credit  wide  of  $4^>48"»  for  1  day  ;  or  n  net  loss  of  .*408:n  fur  1  day.  or 
of  :*r>4'>  for  y^  days.     Since  the  lt>.>*.s  of  inierest  to  the  |>ay«T  bv  rtetlliu;,' 
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iliii  lux^iint  July  '!  if!  equivalent  to  the  interest  of  the  balanci;,  or  the 
imoiint  laid,  f  i  !>3  daj's,  it  is  evident  that  the  day  whrn  there  would 
;>"  no  loss  of  int. Test  must  be  92  dstys  after  July  0, 18S3,or  Ot-t.  6,  1882. 
If  th'"  greater  sum  of  the  products  had  bi-en  on  the  credit  side,  there 
would  have  been  a  gain  to  the  payer  by  settling  tiie  account  July  (i, 
and  the  day  that  the  balance  of  the  acc<nint  wouKl  cwnimeuce  to  draw 
interest  would  have  been  93  days  before  July  6,  or  Apr.  5,  1882. 

400.  ElJLE. — First  find  the  due  date  nf  cadi  item. 
Assume  the  earliest  due  date  as  the  day  of  settle- 
ment for  all  the  items  on  both  sides  of  the  account. 
Multiply  each  item  by  the  number  of  days  inter- 
rcnin^  between  the  assumed,  date  of  settlement 
and,  the  due  date  of  the  item,  and  find  the  sum  of 
the  products  on  each  side  of  the  account.  Divide 
fh,e  balance  (the  difference  between  the  sitms  of  the 
debit  and,  credit  products)  of  the  products  by  the 
balance  of  the  account.  Tlie  quotient  will  be  the 
u  umber  of  d.a.ys  intervening  between  the  assumed 
dote  and,  the  true  date  of  settlement. 

To  find  the  true  date  of  settlement,  count  for- 
ward, from  the  assumed,  date,  when,  the  balance  of 
the  account  and  the  balance  of  the  products  arc 
on  the  sa,me  side  (both,  debits  or  both  credits):  and 
count  backward,  when  on  opposite  sides. 

Note. — 1.  The  rule  for  counting  backward  and  forward  is  the 
reverse  of  the  above,  when  the  latest  date  or  a  date  after  the  latest  date 
is  taken  as  the  assumed  date  of  settlement. 

2.  Although  the  principles  of  equation  of  accounts  are  theoretically 
correct,  they  are  not  always  practicable  and  can  not  be  legally  enfdrced. 
Thus,  if  a  debt  of  s40()0  is  due  Feb.  1,  no  merchant  would  accept  a 
payment  of  f8(iO0,  Jan.  1,  with  the  understanding  that  the  remaining 
$400  would  remain  unsettled  9  months  after  Feb.  1,  or  until  Xdv.  1. 
The  merchant  would  undoubtedly  be  willing  to  allow  a  discount 
equivalent  to  the  interest  of  slJGOO  for  the  unexpired  time,  or  I  month. 

3.  In  finding  the  equated  time,  reject  the  cents  when  less  than  50  ; 
and  add  1  dollar  to  the  di>llars  when  the  cents  are  more  than  50  Tiie 
results  will  be  sutlieientlv  accurate. 
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EXAMPLES. 

401.     1.  At  what  date  may  the  balance  of  the  following 
account  be  paid  without  loss  to  either  party  ? 

Br.  Isaiah  B.  Price.  Cr. 


1883.       1 

,        1882. 

May  16 

To  Mdse.  . 

437 

00 

May  23 

By  Cash  . 

400 

00 

"    31 

i(       i( 

324 

00 

June  16 

a          <  I 

300 

00 

2.  Find  the  average  date  of  maturity  for  the  balance  of 
the  following  account : 

E)r.  William  C.  Douglas.  Cr. 


1881. 

1881. 

Jan.    4 

Mdse.  30  da. 

516 

00 

Feb.  1 

Cash,    .     . 

500 

00 

"     28 

"      60  da. 

325 

00 

"     1 

Note  60  da. 

300 

00 

Feb.    4 

"        4mo. 

437 

00 

3.  Average  the  following  account : 
Dr.  Joseph  H.  Wright. 


Or. 


1882. 

1882. 

Mar.  27 

Mdse.  4  nio. 

716 

48 

Apr.  16 

Cash,    . 

300 

00 

Apr.  16 

"     60  da. 

325 

75 

May     2 

a 

400 

00 

May     1 

"       4  m,o. 

413 

40 

July     8 

i( 

500 

00 

June    4 

"       4  mo. 

T16 

8T 

4.  What  is  the  equated  time  for  the  payment  of  the  bal- 
ance of  the  following  account? 


Dr. 


A  in  account  with  B. 


Or. 


18S2. 

1883. 

Mar.  16 

Mdse.    4  mo. 

444 

57 

July    1 

Cash.    . 

400 

00 

>•    30 

"      60  da. 

370 

82 

"     20 

X 

375 

00 

Apr.  20 

"     30  da. 

712 

19 

Aug.  16 

(( 

700 

00 

.M.iv  17 

"       4  mo. 

628 

75 

«    30 

(( 

600 

00 

"    28 

"       4  mo. 

419 

31 
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5.  When  will  the  balance  of  the  following  account  e  mh 
mence  drawing  interest  ?  How  much  would  be  due  Mui.  i 
1S83  ? 

Dr.         Andrew  Carnegie,  Pittsburg,  Pa.  Cr. 


1888. 

Cash 

100 

Aug.  16 

Mdse.  4  mo. 

047 

13 

Note  4  mo. 

900 

"     29 

**      4  mo. 

322 

85 

Cash 

250 

Sept.    4 

"      4  mo. 

412 

90 

a 

600 

"      17 

"      4  mo. 

588 

33 

"      17 

"    30  da. 

246 

12 

Nov.    4 

"       4  mo. 

683 

45 

1882. 

Sept.  4 

"      4 

Oct.  31 

Dec.  28 


402.  To  find  the  equated  time  for  the  payment 
of  the  net  proceeds  (257)  of  au  account  sales  (li,">8). 

403.  1.  The  sales  form  the  credit  side  of  the  account, 
and  the  charges  and  advances  the  debit  side. 

2.  The  charges  for  transportation,  cartage,  and  other  items 
paid  by  the  commission  merchant  are  considered  due  at  the 
time  of  the  payment  of  the  same. 

3.  The  commission  and  other  after-charges  of  the  com- 
mission merchant  are  considered  due  by  some  at  the  average 
due  date  of  the  sales ;  and  by  others,  at  the  average  date  of 
the  sales.  Since  the  commission  is  so  small  compared  with 
the  gross  sales,  in  many  examples,  it  makes  no  difiference 
which  date  the  commission  is  considered  due.  Certain 
merchants  enter  the  commission  at  the  date  the  account 
sales  is  rendered,  and,  by  so  doing,  produce  a  result  suffi- 
ciently accurate. 

4.  Many  commission  merchants,  when  the  consignments 
are  not  separated  and  numbered,  enter  the  sales  and  com- 
mission only  on  the  account  sales  (See  Ex.  3,  Art.  405), 
and  enter  the  advances  and  the  general  charges  in  the 
account  current  (See  Ex.  6,  Art.  412).  Accounts  sales, 
when  the  shipments  are  continuous,  are  rendered  monthly 
to  the  manufacturers  or  consignors,  and  "sketches"  weekly 
or  whenever  a  sale  is  made. 
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."..  With  the  exception  of  finding  the  date  for  tl)e  com- 
mission find  other  after-charges,  the  process  of  averagin^i 
;iii  iueonnt  sales  is  exactly  the  same  as  that  of  averaging  an 
iiccount  containing  both  debit  and  credit  items. 

-I-04.  Ex.  What  is  the  equated  time  for  the  payment 
of  the  net  proceeds  of  the  following  account  sales  ? 

New  York.  Dec.  1,  1881. 
Account  sales  of  Seed 

For  account  of  William  Stepiients  &  Co. 
By  Franklin  Edsox  &  Co. 


1881. 

Nov. 

ti 
a 

4 

18 
28 

31 
1 

45^  bu.  Timothy  Seed     .     30  da. 
50       '•    Mammoth  CI.  Seed  60  da. 
49A^  .^    Clover  Seed    .    .     Cash. 

lis. 

OXLft 

79 
450 
418 

53 
32 

Oct. 
Dec. 

Charges. 

Transportation, 'JO.OO 

Commission  5;,  as  Dec.  22,  1881.  47.39 
Net  proceeds  due  Dec.  20,  1881, .     .     . 

947 
107 

85 
39 

'840 

40 

Analysis. — The  average  due  date  of  the  sales  is  Dec.  22,  1881, 
which  is  taken  as  the  duo  date  for  the  comiiiission. 

The  account  sales  to  be  averaged  will  now  he  as  follows  : 


Br. 
Due  Oct.  31,  1881,  $60.00 
"     Dec.  22,     "        47.39 


Or. 

Due  Dec.     4.  1881,  $79.53 

"     .Ian.   i;.  1882,  450.00 

•'      N..V.  28.  1881,  418.32 


By  averaging  the  above,  we  fin  1  the  net  iirocecds.  $840.46,  are  dm* 
Dec' 26,  1881. 

If  the  commission  is  coiisidend  due  Nov.  21,  1S8I,  the  average  date 
of  the  sales,  the  net  proceeds  will  br  due  Dec.  28,  1881. 

NoTK. — If  the  same  assumed  date,  or  fncal  date,  be  taken  in  find- 
ing the  average  due  date  of  tlie  sales  ns  in  finding  the  average  due 
date  of  the  net  proceeds,  the  operation  of  the  fonner  will  form  tlie 
debit  side  of  the  latter  operation. 
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EXAMPLES. 

405.  Find  the  proceeds  and  equated  time  of  the  fol- 
lowing accounts  sales.  (Unless  otherwise  stated,  consider 
the  commission  due  at  the  average  due  date  of  the  salc>.) 

/.  8ules  of  400  b])ls.  flour  received  per  N.  V.  C.  &  II.  W. 
R.  R,  for  account  <»f  A.  \V.  Akchibaljj,  Ottuniwa,  iowii. 


1881. 

May 

11 

125  bbls.  "'Kirkwood"  cash.  . 

6J5 

*** 

** 

a 

13 

150     '•     "  Iowa "           4  mo., 

0A.O 

*** 

a 

18 

125     '••     "Kirkw()()d"4?no., 

7i)ji ! 

«** 

**** 

** 

Charges. 

1 

Mav 

3 

Transportation  and  Cartage,    .     . 

425 

Commission  and  Cuaranty  h'/(. 

*** 

in. 

*** 

** 

Net  pro.  due  per  average ,1881, 

:|c4:4c:|c  *:!: 

E.  &  0.  E.  E.  R.  LivEHMoiM-:. 

New  York,  May  20,  1881. 

What  would  ])c  the  equated  time  for  the  paynunt  of  tin' 
above  proceeds,  if  the  commission  and  guaranty  wore  con- 
sidered due  at  the  average  due  date  of  the  sales?  At  tiie 
average  date  of  the  sales  ? 

2.  Account  sales  of  900  sides  hemlock  .solo  leather  by 

Massey  &  Janney,  for  account  of  Gr.\nt  &   Hohton. 

Ridgway,  Pa. 

Philadelphia,  Pa  ,  Aug.  22.  1881. 


1881. 

14 

18 
21 

Side.*. 
400 

300 
200 

Description. 

Terms. 

4  mo. 

4  mo. 

30  da. 

Weight. 

9407~ 

6875 

4712 

Price. 

Aug. 

"  Ridgwav  "  #7 

$8 

27 

27i 

27i 

Charges. 

Aug. 

2 

Transportation  $70.  Cnrtago  $9.  .    **.** 
Commission  and  (^ruarantv  5',.    .  ***.** 

Proc 

eeds  due ,  1 

881. 

tile* :(:!)( 4: 

I 


ns 
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3.  Sales  by  James  Talcott,  New  York,  for  account  of 
Phenix  Mills,  Cohoes,  X.  Y.     March  31,  1882.* 


Date. 

Cases. 

Mar.  1 

2 

"  10 

4 

"  13 

3 

*'  17 

4 

''  2G 

o 

Description. 


Fancy  Cassimerc. 


Time. 

Yard?. 

Price,  j 

30  da. 

9662 

1.35 

10  da. 

1994 

1.70 

30  da. 

15001 

2.30 

4  mo. 

19363 

1.65 

Cash. 

978 

1.85 

Less  Commission  5%, 
Proceeds  due ,  1882, 


Amount. 


.4.  Account  Sales  of  merchandise  by  John  F.  Cook,  for 
account  of  Excelsior  Packing  Co.,  Cincinnati,  Ohio. 


1831. 

Oct. 

16 

(( 

24 

a 

31 

Nov. 

9 

(( 

18 

Oct. 

13 

(I 

15 

a 

15 

t( 

15 

Nov. 

18 

50  Bbls.  Mess  Beef, 


Cash. 


17^ 

m^ 

9<# 
13^ 


100  "  N.  M.  Pork,    .     .     " 

25  "  Hams  6376  lbs.,  .10  f/«. 

25  "  Sh'lders5717lbs.,60rfa. 

75  «  C.  M.  Pork,     .     .  4  mo 

Charges. 

Transportation, 325. 

Cartage, 37.50 

Cooperage, 15. 


Inspection,  .  . 
Storage,  .  .  . 
Commission  5^, 
Net  proceeds  due 

E.  &  0.  E. 

Ni:\v  York,  N.  Y.,  Nov.  20,  1881. 


13.75 

48.75 
***  ** 


-,  1881, 


**** 
*** 
*** 

**** 


'if'¥** 


** 


John  F.  Cook. 


•  If  the  commission  in  cons'idcri'cl  duo  ni  tlie  avcraee  <liii"  date  of  tlic  (•alo",  and 
■Ince  ihoru  are  uo  otlicr  cbaugi-ti,  tbu  net  procucds  will  be  due  at  the  same  date. 
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ACCOUNTS     CURRENT. 


Definitions. 


406.  An  Account  Current  is  an  itemized  account  oi 
the  l)usiiiess  transactiuus  between  two  hou.se.s,  showing  the 
balance  or  amount  due  at  the  current  date.  The  amount 
due  is  sometimes  called  the  cash  balance. 

1.  An  account  current  is  a  transcript  of  the  ledge- 
account  with  the  addition  of  certain  details  taken  from  the 
books  of  original  entry,  and  is  arranged  in  a  different  form. 

~^  Interest  is  charged,  or  not,  according  to  the  custom  of 
the  business,  or  the  agreement  between  the  parties.  This 
chapter  trcats^only  of  accounts  in  which  interest  is  charged. 
When  interest  is  not  charged,  the  b;ilance  due  is  the  differ- 
ence betweer  the  two  sides  of  the  account  as  originallv 
entered  in  the  ledger.  The  interest  may  be  reckoned 
according  to  any  of  the  methods  of  Art.  274,  In  tlie 
illustrative  example  the  exact  time  in  days  is  found,  and 
the  days  are  regarded  as  3G0ths  of  a  year.  In  the  examples 
for  practice,  unless  otherwise  stated,  the  interest  is  reckoned 
on  the  same  basis. 

3.  Accounts  current  are  rendered  by  merchants,  bankers, 
and  brokers  annually  (Ex.  4),  semi-annually  (Ex.  1),  quar- 
terly (Ex.  5).  or  monthly  (Ex.  6).  Since  the  interest  draws 
interest  after  the  account  is  balnnced,  the  oftener  the  ac- 
count is  l)alanced,  or  the  interest  is  added  to  the  account, 
the  greater  the  amount  duo.  Some  merchants  render  par- 
tial accounts  current  monthly,  but  do  not  carry  the  interest 
to  the  main  column  until  the  end  of  the  year  (Ex.  10). 
The  twelve  partial  accounts  current,  make,  when  combined, 
the  complete  account  current  for  the  wliole  year. 
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If.  There  Mi-e  two  methods  in  comninn  use  for  finding  the 
amount  due  on  ;m  account,  including  interest,  at  a  certa'n 
dates,  both  of  which  are  presented  in  the  following  illustra- 
tive example :    1.  B}'  interest ;   2.  By  products. 

407.  Ex.  Find  the  amount  due,  including  interest  at 
Q>%,  on  the  following  account  Jan.  1,  1882. 


Dr.     Geo.  W.  Ohilds  in  account  with  A.  A.  Low.     Cr. 


1881. 

1881. 

Oct.     1 

Balance. 

1800 

Oct.  31 

Cash. 

1000 

"       16 

Mdse.  30  (1. 

360 

Nov.  16 

Note  30  d. 

600 

Nov.  27 

"      30  d. 

432 

Dec.    4 

Cash. 

240 

Dec.  18 

BillnfH.C. 

420 

^'      20 

(; 

30(1 

408.  Opekatiox. — Interest  Method. 


Dr. 

Or. 

Due. 

Amouut. 

Days 

Interest. 

Due. 

Amount. 

Days. 

Iiiieresf. 

Oct.     1, 

$1800 

92 

$27.60 

Oct.  31, 

$1000 

62 

$10.33 

Nov.  15, 

360 

47 

2.82 

Dec.  19, 

600 

13 

1.30 

Dec.  27, 

432 

5 

.36 

-      4, 

240 

28 

1.12 

«     18, 

420 

14 

.98 

"    26, 

300 

6 

.30 

13012 

$31.76 

$2140 

$13.05 

2140 

13.05 

872 

+ 

IS.  71 

=  890.71 

Analysis. — Fii-st  find  tlie  due  date  of  cuch  item  of  the  acrouiu. 
Each  item  will  draw  interi'st  from  its  duo  date  until  the  day  of  srttlu- 
nient,  or  Jan.  1,  1882.  The  total  inten-st  on  ilu'  dchit  side  of  the 
account  is  $31.70,  and  on  the  crcnii  .■<i(lc,  ^U^.O.")  Tlio  balance  of 
interest,  $18.71,  is  therefore  in  favor  of  tlic  dcliit  side,  or  is  due  Mr. 
Low. 

Since  both  the  balance  of  the  acconui  $8721  and  the  balance  of 
iiiierest  (!fl8.71)  are  due  the  sajue  party,  tlie  net  amount  due  Jan.  1, 
1882.  is  $872  plus  $18.71,  or  $«»()  71. 

If  the  balance  of  iiUerest  had  been  on  the  credit  side  of  the  account 
the  net  amount  due  would  have  been  $87-  minus  $18.71,  or  $8r)3  2!>. 


I 


A  C  V  O  U  i\  T  S      C  U  N  H  E  M  T. 


li  I 


Notes. — 1.  It  will  sometimes  happen  that  certain  items  will  fall 
due  after  the  clay  of  settlement.  Tin-  interest  on  such  items  should 
be  transferred  to  the  opposite  side  of  the  account.     (See  Ex.  y.) 

2.  If  the  account  has  Ijeen  averaged,  the  amount  due  at  a  given  date 
may  be  found  by  calculatinjf  the  interest  on  the  balance  of  the  account 
from  the  time  it  is  due  to  the  date  of  settlement.  If  the  date  of  settle- 
ment is  earlier  than  the  average  date,  subtract  the  interest  from  the 
balance  of  the  account ;  if  later  than  the  average  date,  add  the  interest. 
(See  Art.  ;5i)7,  Ex.  6,  Note.) 

3.  The  interest  method  is  generally  used  in  business.  Since  it  jrives 
the  interest  on  each  item  and  is  readily  understood,  it  is  more  satisfac- 
tory to  those  to  whom  accounts  current  are  sent  than  the  product 
method.  When  interest  tables  are  used,  it  is  shorter  than  any  other 
method. 


409.  The  fo]lo\ving  is  a  common  form  of  an  account 
current  including  interest: 

Dr.      Geo.  W.  Childs  in  %  cuiTent  with  A.  A.  Low.      Cr. 


18S 

Oct. 

1 

" 

16 

Nov. 

27 

Dec. 

18 

IS-i 

•J.nii. 

1 

iss 

Jan. 

1 

Balance. 
Milse.  Nov.  15. 
Dec.  27. 
Bill  of  H.  C. 

Bill,  of  Int. 


Balance. 


Dav« 

I.ir. 

Atnutinis. 

1881.     1 

92 

27.60 

1800.00 

Oct.  31 : 

47 

2.82 

360.00 

Nov.  16 

5 

.36 

432  00 

Dec.    4 

14 

.98 

420.00 

"      26 

188J. 

18.71 

Jan.     1 

"        1 

31.76 

3030.71 
890.71 

Note  Dec.  19. 
Cash. 


Bal.of  Int. 
Bal.  of  Acct. 


Days 

[nl. 

62 

10  33 

13 

1.30 

28 

1.12 

6 

.30 

18.71 

81.76 

1000.00 
600.00 
240.0(1 
300.00 


890.71 
3030.71 


410.  Rule  for  the  Interest  Method. — First  jiml 
the  due  date  of  each  item  of  the  account.  Thru  jiml 
the  interest  on  each,  item  from  the  date  it  becomes  due 
to  the  daif  of  settlement.  TJie  difference  Itetn-een  the 
sums  of  the  debit  and  the  credit  interest  will  be  tlie 
balance  of  interest. 

To  find  the  net  ainuitnL  due.  ichen  the  bulanee  nf 
interest  and  the  balance  of  items  are  on  the  same 
side.  taJce  their  sum  :  when  on  opposite  sides,  take 
t/iiir  di /frrciier. 
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411.  Opekatiox.-  Product  Method 

Br. 


Due.  Am't.       Days.     Products. 

Oct.  1,  !&  1 800  xy;i  =  105000 
Nov.  1.% 
Dec.  27, 
"  18, 


300x4?=  10920 
432  X  0=  2100 
420x14=  5880 

$3012      190500 
2140      78320 

872   0  )  112240 

818.700 


Gr. 
Due.  Am't.      Days.  Products. 

Oct.  31,  81000x02  =  02000 

Dec.  19,   000x13=  7800 

''   4,   240x28=  0720 

''  '1%,       300  X  0=  1800 

82140     78320 

$872 +  $18. 71  =$890. 71. 


Analysis. — By  multiplying  the  number  of  dollars  by  tiie  number 
of  days,  aud  taking  the  sum  of  tbe  products  on  each  side  of  the  accomit, 
we  find  that  the  total  debit  interest  is  equivalent  to  the  interest  of 
$190560  for  1  day,  and  the  total  credit  interest  to  the  interest  of  $78320 
for  1  day.  The  l)a]ance  of  interest  is  therefore  equivalent  to  the  inter 
est  of  $112240  for  1  day.  The  interest  of  $1  for  1  day  is  ^  of  a  mill 
(28(>,  3),  and  of  .$112240,  18706  (J  of  112240)  mills,  or  $18.71.  Since 
the  balance  of  items  (!|l872)  and  the  balance  of  interest  ($18.71)  are 
both  due  the  same  party,  the  net  amount  due  is  their  sum,  or  .^890.71. 


EXAM  PLES. 

413.     1.   Find  the  Ijalaiice  due  on  the  following  account. 
Jan.  1,  1883,  interest  being  reckoned  at  Of/. 

Dr.  Howard  Thornton.  C/-. 


1882. 

1882. 

•July     1 

Balance. 

1830 

45 

Sept.  13 

Net  Proc 

'ds. 

87G 

40 

Aug.  24 

Mdse. 

448 

00 

Oct.   31 

< .'            a 

912 

30 

Oct.   18 

Draft  C.  0. 

387 

40 

Nov.    5 

Cash. 

.J  000 

00 

Dec.  12 

Draft  H.L. 

518 

88 

2.  Find  the  amount  duo  Aug.  1.  at  Of/,  on  the  ncconiit 
represented  in  Ex.  G,  Art.  .^597.    (See  Note,  Ex.  0,  Art.  .S97.) 

3.  Find  the  amount  due  Oct.  1,  1882,  at  0^,'.  on  the  ae- 
(,'uunl  rt-preefcnted  in  Ex.  I,  Art,  401. 
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4.  What  is  the  net  amount  due  on  the  following  account, 
July  1,  1882,  at  6^  v 

Dr.     C.  H.  Mills  in  %  current  with  T.  W.  Suffern.     Gr. 


1881. 

1881. 

July     1 

Balance. 

1275 

46 

Nov.  14 

Mdse.    4  ino. 

587 

19 

Sept.  13 

Draft  #12. 

871 

52 

1882. 

1882. 

Mar.  13 

"      30  da. 

612 

35 

Jan.     4 

-'    #17. 

913 

27 

Apr.  27 

"      60  da. 

846 

93 

May  17 

-     #24. 

345 

63 

June    3 

Cash. 

500 

00 

5.  What  is  the  balance  of  the  following  account,  Apr.  1, 

1882,  at  6^'^? 

Dr.  W.  J.  HiLLis  in  account  with  Langrave  Shults.  Cr. 


1882. 

1882. 

Jan.  16 

Dft.  M.  C. 

937 

64 

Jan.     1 

Balance. 

3456 

75 

"     31 

'•     B.  D. 

856 

75 

"     14 

Mdse.  60  d. 

1225 

19 

Mar.    3 

'•     W.Y. 

1749 

30 

Feb.     4 

"     30  d. 

673 

75 

"    24 

•     V.  C. 

912 

38 

"    17 

''      30  d. 

2428 

35 

6.  Find  the  balance  due  Apr.  1,  1882,  at  %%,  on  tlu'  fol- 
lowing account  current : 

Phenix  Mills  in  %  currout  with  James  Talcott,  New 
York,  Apr.  1,  1882. 


Date.    1           Dr. 

Amounts, 

Date. 

Cr. 

AinountK. 

1882.     1          1882. 

1882. 

Mar.  1  Balance. 

45108 

34 

Mar.  31 

Net    Proceeds 

'••  16jDraft#76. 

1000 

ofAccount 

"  18      "     #75. 

2000 

Sales  due  Apr. 

*'  24      ''     #78. 

5000 

26,  1882. 

12505 

7U 

"  28  Cotton  Bill. 

3176 

42 

(See  Ex.  3, 

"  30|Freight. 

875 

10 

Art.  405.) 
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7.   Find  the  gain  or  loss  at  6^,  accurate  interest,  on  the 
following  consignment  account,  Jan.  29,  1881.     (The  day 
the  draft  for  the  balance  of  the  account  was  drawn.) 
Cons.  F.  L.  Bruckmanx,  $14. 


183). 

' 

Apr. 

25 

May 

10 

1881. 

Jan. 

29 

*' 

29 

1880. 

May 

7 

Nov. 

20 

1881. 

Jan. 

29 

29 

Dr. 

Mdse.  Net  Cash. 
Insurance. 

Balance  of  Interest  to  debit. 
Gain. 


Or, 
Draft  18000  Reichsmarks. 
"      2000 

"      9998 
Balance  of  Interest  to  debit. 


Days. 


279 


Interest. 


aoo 


17 


»**  i  ** 


AinouDtti. 


6544     92 

40| 

I 
**«  I  *■» 


4258  I  42 
468  I  75 


2368 


28 


.y.  Find  the  amount  due  at  5'^  accurate  interest,  on  the 
following  account  Feb.  13,  1881,  the  estimated  due  date  of 
a  sight  draft  drawn  Jan.  2'.>,  1881,  for  the  balance. 

F.  L.  Bruckmaxn  on  account  of  Consignment  JJ14. 


1880. 

25 

Dr. 
Account  Sales 

dui 

Jan.  it. 

1881 

Day  SI 
35 

Interest. 

'  Amounts. 

Oct. 

44 

80 

9314 

84 

Dec. 

31 

" 

" 

Mar.  7. 

1881 

Sa417 

54 

1881. 

Feb. 

13 

Balatue  of  Interest  to  credit. 

*** 

** 
** 

«««*« 

•* 

Cr. 

1880. 

June 

80 

Freight 

(lu« 

May  1-J.  1880  | 

•*• 

** 

•• 

1176 

8S 

May 

6 

Drnf t  60  (lays'  sight 

" 

July  I« 

1880  1 

*** 

*** 

*• 

18000 

Nov. 

19 

"    fiO     " 

" 

Feb.    1 

1881 

*• 

* 

** 

9000 

1881. 

Feb. 

13 

Iniiieet  Hill.  '4^HU.:a 

" 

Mar.  7, 

1881 

** 

♦♦ 

«* 

•• 

13 

Balance  of  Inierest  to  cretiit. 

••• 

*» 

/8D. 

99 

Draft  at  xlght  to  baiance 

tlue  Feb.  18, 

1681 

•••* 

•• 

1 

•*• 

•• 

•««•« 

•• 

AC  c  <)  r  y  r  s     c  r  /.'  iii  e  .\  r. 
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Notes. — 1.  The  interest  on  all  items  falling  due  sifter  tli  j  day  of 
settlement  should  be  entered  iu  the  interest  columti  on  the  opixjsite 
side  of  the  account. 

Some  accountants  enter  these  items  of  interest  on  the  Kame  side  of 
th«^  account  in  red  ink  so  that  they  will  not  l)e  adfied  to  the  other 
items,  and  transfer  the  "red  interest"  in  one  amount  to  the  opposite 

side. 

3.  The  foregoing  represents  an  account  in  German  marks  (iciciis. 
marks)  kept  in  an  auxiliary  buok  by  a  consignor  of  merchan.lise  to  a 
t'oui mission  mei chant  at  Hamburg,  Germany. 

The  due  dates  of  drafts,  accoimts  sales,  and  other  items  are  obtained 
from  accounts  sales  and  memoranda  rendered  by  the  coiumissitm  mer 
chant.  The  corresponding  consignment  account  as  entered  in  the 
books  of  the  commission  merchant  is  represented  in  Ex.  7. 

9.  What  was  the  balance  due  Mar.  1,  1883,  at  Q%,  on  tlie 
account  represented  in  Ex.  5,  Art.  401.- 

10.  Calculate  the  interest,  Jan.  1,  1883,  in  the  following 
partial  account  current,  and  tind  the  total  amounts.  (In- 
terest (S%,  365  days  to  the  year.)     (See  Art.  406,  3.) 

G.  D.  Slocum  in  account  with  W.  B.  McMechan. 


1882. 

1 

Dr. 
From  statement  of  May  1,  1883. 

j  Da. 

Interest. 

Amounts. 

May 

1387 

63 

28765 

73 

6 

Draft  H.  B.  (laflin  &  Co. 

240 

50 

71 

1285 

43 

9 

"       Austin,  Nichols  &  Co. 

#** 

*» 

1 

674 

89 

13 

"       VV.  IT.  Shieffelin  &  Co. 

*** 

»» 

»*! 

346 

27 

25 

"       Early  &  Lane. 

**# 

*« 

** 

418 

43 

28 

"       Mitchell,  Vance  &  Co. 

*** 

** 

#* 

576 

80 

»*«• 

** 

***** 

*« 

;882. 

Cr. 

May 

1 

From  statement  of  May  1,  1882. 

973 

43 

22411 

71 

"" 

5 

Sales  as  June  28,  18S2. 

1  #** 

*** 

*» 

7316 

84 

" 

13 

"      •'    Aug.     1,  18S2. 

*** 

** 

»* 

2110  92 

" 

18 

"      •'    July   13,  1882. 

»*« 

*« 

13446  85 

" 

35 

Cash. 

*** 

»* 

** 

2000 1_ 

*«***^»« 

— 
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STOCKS     AND     BONDS.=^ 


D 


EFINITIONS. 


4:13.  The  term  "  Stock  "  is  applied  to  the  share  capital 
of  a  company,  and  represents  an  interest  in  its  property  over 
and  above  its  liabilities,  and  in  the  profits  of  it^  business  after 
the  expenses  and  interest  on  its  bonds  have  been  paid.  Tiiis 
profit,  when  divided  among  the  stockholders,  is  known  as  a 
dividend.  The  dividend  is  a  certain  amount  per  share,  or  a 
certain  per  cent,  of  the  par  value  of  the  stock. 

1.  The  Capital  Stock  of  a  company  is  divided  into  shares  usually  of 
$100  each.  Shares  of  !j;50  aud  $25  are  called  half-stock  and  quarter- 
stock  respectively. 

2.  A  Stork  Certifirate  is  a  written  instrument  issued  by  a  company, 
and  signed  by  the  proper  officers,  certifying  that  the  holder  is  the 
owner  of  a  certain  number  of  shares  of  its  Cai)ital  Stock. 

3.  The  sum  tor  which  the  shares  or  certificates  were  issued  is  called 
the  Par  Value,  and  the  amount  for  which  they  can  be  sold,  the 
Market  Value. 

414.  A  Preferred  Stock  is  one  on  which  a  stated  per 
cent,  is  payable  annually,  out  of  net  earnings,  before  any 
dividend  can  be  declared  on  the  common  stock. 

Thus,  the  holders  of  preferred  stock  of  a  certain  railroad  are  entitled 
to  6  ^  on  their  stock  out  of  any  one  yi-ar's  earninffei,  before  the  common 
?tock  can  receive  nny  dividend.  After  such  pavment,  the  balance  of 
earnings,  if  any  remain,  may  be  divided  to  tht-  common  stock. 

Preferred  ?tocks  are  penernlly  the  result  of  a  reortrani/,ation  of  a 
railroad.  For  instance,  the  hohhrs  of  the  common  stock  maysavethe 
road  from  passing  out  of  tlieir  hands  by  the  payment  of  a  certain  *um 
of  money,  for  fthich  preferred  stock  is  issaed. 

•  CondcTiHPd  from  "  Mpinornmln  conccrnin;;  Qovemment  Bondi,  etc.,"  by  Flck 
&  Hatch.  Baukers,  New  Yurk.  mt£2. 
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-115.  A  Bond  is  the  obligation  of  a  Corporation,  City, 
County,  State,  or  Government  to  pay  a  certain  sum  of 
money  at  a  certain  time,  '.vith  a  fixed  rate  of  interest  pay- 
able at  certain  periods. 

1.  Bonds  of  business  corporations  are  usually  sncured  by  a  mort- 
gage on  tlie  whole  or  some  specified  portion  of  their  property  ;  althougli 
certain  cla:?ses  of  bonds  arc  issued  without  luoitgage  security,  and  are 
depi-ndent  on  the  good  faith  or  solvency  of  tlie  comjjany  issuing  them, 
having  the  same  force  as  a  promissory  note. 

2.  Bonds  art"  issued  with  coupons  attached  representing  tlie  dif- 
ferent instaliments  of  interest  payable  at  the  different  periods  specified, 
during  the  time  the  bond  has  to  run,  wliich  are  to  be  cut  off  and  col- 
lected from  time  to  time  as  the  interest  becomes  due. 

8.  Bonds  are  also  issued  without  coupons,  in  what  is  known  as  the 
registered  form.  In  this  case  the  bond  is  only  payable  to  the  regis- 
tered owner,  or  his  assignee,  and  the  interest  is  paid  by  check  or  in 
cash,  to  the  owner  or  his  attorney. 

4.  Bonds  are  sometimes  issued  with  coupons  attaclied  payable  to 
bearer,  but  th(>  priiu-ipal  of  which  nuty  or  may  not  be  registered  at  the 
choice  of  th(^  owner. 

5.  Bonds  are  known  as  First  Mortgage,  Second  Mortgage,  etc..  Con- 
sols, Couvi  i'til)le.  Income  or  otherwise,  according  to  their  priority  of 
lien,  the  cla.'^s  of  property  upon  which  thev  are  secured,  or  other  char- 
acteristicf..  Income  bonds  are  generally  bonds  on  which  the  interest 
is  only  payable  if  earned,  and  ordinarily  are  not  secured  by  a  mort- 

Bonds  are  also  named  from  the  rate  of  interest  they  bear,  or  from 
the  dates  at  which  they  are  payable  or  redeemable,  or  from  both  ;  as, 
r.  S.  4's  1007,  Virginia  6's,  Western  Union  7's,  coupon.  l!);i().  Lake 
S  lore  reg.  3d,  1!I03. 

(5.  The  bond  of  a  company  may  be  a  perfectly  safe  investment,  when 
tlie  stock  is  not ;  and  the  stock  ^A'  a  prosperous  and  successful  comi)any. 
paying  large  dividends  or  having  a  large  surplus,  may  sell  at  a  higher 
price  tlian  the  bunds  of  the  same  company,  the  income  from  which  ih 
limited  to  the  agreed  rate  of  interest  which  they  bear.  \  much  closer 
scrutiny  sho-ild  be  made  of  a  company's  standing,  when  one  thinks  <'f 
investing  in  its  share  capital,  than  when  it  is  the  intention  to  loan  the 
company  money  on  its  mortgage  bond. 

7.  Convertible  Bonds  arc  those  wliic'i  are  issued  with  provisiov.s 
whereby  they  can  be  exchanged  f.)r  stock,  lands,  or  other  propert; 

8.  Bonds  lire  issued  in  denomiuntions  of  :j!.")U  to  $.'>00(K). 
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Government     Bonds. 

416.  Statement  of  ilio  Public  Debt  oi"  the  United  States, 
January  1,  188"-i. 


Interest-Bearing  Debt. 

Boudti  at  fi ;,  courimu'd  at  Sj^jJ. 

Bonds  at  5;^,  continued  at  SY^fl. 

Bonds  at  41/25?. 

Bonds  at  4;;. 

Refunding  Certificates  (4%). 

Navy-Pension  Fund  (3^). 

Debt  on  which  Interest  has  Ceased  since  j 


Maturity. 
Debt  Bearing  no  Interest. 
Old  Demand  Notes,  . 
Li'^al -Tender  Notes.     (184.) 
Certificates  of  Deposit.    . 
Gold  Certificates, 
Silver  Certificates,  (181.) 
Fractional  Currency,* 
Unclaimed  Pacific  Railroad  Ii 


.■>n,9ao.oo 

S4ti,681,016.00 

9,5!)0,000.00 

.5,liS8,120.(X) 

IW.fJ".5,2:50.00 

_  T.075,9a«i.ll2 

tcrest. 


Principal. 


iDterest. 


$149,682,900.00 

401. .503,900.00 

250,000.000  00 

73«,T;2,.')50.00 

.'>7.5.2.-)0.00 

14.000,000.00 

1,554.534,600.00 

11.528,265.26 


437,270,218.92 


12,619,448.11 

2.379,103.91 

1,.3".«.299.03 

8,149,64.).31 

61,880.90 

_    210,000.00 

14,814.;J78.8,-. 
714,985.31 


7,256.51 


2,0a3  833.078.18 


Total  Debt. 

Total  Cash  in  the  Treasury. 

Debt,  less  Cash  in  the  Treasury.  Jan.  1,  1RS2. 


15,536,619.67 

2,0O:i.3.3.3.078.1P 

2,018.W9,K97.8-. 

2.5:j.:i7T.980.7<! 

1,765,491,717.0!» 


Bonds  issued  to  thk  Pacific  Railw.w  C'ompaniks,  intkuest 
payablk  by  the  united  states. 

Principal  outstanding, $64,62;J,r)12.00 

IntPi-fst  accrued  and  not  yet  i)aid 1,938. 705. 8<J 

Interest  |mi<l  by  the  United  States.           .         .  51,  jCT.-.'TiToO 
Int.  lejtaid  l)y  transportation  of  mails,    5^14,707,886.84 

By  cash  payments  5%  net  earnings,              655,198.87  15,363,085.21 

Balance  of  interest  paid  by  the  U.  S,,     ~.         '.         T  86.104,186.81 

IIT.  Continued  6's,  6's  of  1881.  Aiitlioriml  l)y 
Ads  of  July  i:  and  August  5,  18'il,  and  Mairli  :J.  1863. 
Redeemable  at  the  o}»tion  of  the  Govei'nment  after  June  30. 
1881.  Dnriiisf  tlio  year  1881,  at  the  request  of  the  holders. 
these  bonds  were  oi/ifiiiucd  at  3^  per  cent.     Tin.-  amount 

"  Amour.t  of  fractional  ciirrenry  ccthnatod  ae  lost  or  dosl'oycd,  $8,878,934. 
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outstanding  Jan.  1,  1882,  wns  $149,682,900,  all  registered, 
lii'erest  is  payable  Jan.  1,  and  July  1.  Although  these 
bonds  can  be  called  at  any  time,  the  interest  ceasing  at  the 
date  of  the  call,  it  is  the  custom  of  the  Secretary  of  the 
Treasury  to  give  60  days'  notice.     (See  Art.  433.) 

4-l<S.  Continued  5's,  5's  of  1881.  These  bonds  were 
aurhorized  by  the  "Funding  Acts"  of  July  14,  1870  and 
Jan.  20,  1871,  and  were  issued  for  the  purpose  of  funding 
the  5-20  and  10-40  bonds.  Redeemable  at  the  option  of 
the  Government  after  May  1,  1881.  During  the  year  1881. 
at  the  re(iuest  of  the  holders,  these  bonds  were  continued  at 
Si  pe?'  cent.  The  amount  outstanding  Jan.  1,  1882,  was 
?!401,o0;),0()0.  all  registered.  Interest  is  jxiyahle  Feb.  1. 
May  1,  Aug.  1.  and  Nov.  1.  These  bonds  may  be  called  at 
any  time,  but  the  interest  will  not  cease  till  tliree  niontb>: 
after  the  date  of  the  call.     (See  Art.  Vi:\.) 

419.  4i's  of  1891.  Authorized  by  riie  Act>  oi"  .inly 
14,  1870,  and  .Tan.  20,  1871,  and  issued  for  the  purpose  of 
funding  the  5-20  and  10-40  bonds.  Redeemable  at  the 
option  of  the  Government  after  Sept.  1.  1891.  The  amount 
outstanding  Jan.  1,  1882,  was  $250,000,000.  of  which 
$181,486,000  were  registered  and  §68,514.000  coupon  lionds. 
interest  is  payable  Mar.  I,  .Tune  1.  Sept.  1.  and  Dec  1. 

4*^0.  4's  of  1907.  Autliorized  by  the  Acts  of  .luly 
14,  1870,  and  .Tan.  20,  1871,  and  issued  for  the  purpose  of 
funding  the  5-20  and  10-40  bonds.  Kedeeinable  at  tlie 
option  of  the  Government  after  July  1,  1907.  The  amount 
outstanding  Jan.  1,  1882,  was  |i738.772.550.  of  which 
$547,760,700  were  registered,  and  ^1!U, 01 1.850  coupon 
bonds.     Interest  is  payable  .Tan.  1.  Apr.  1,  .Inly  1,  :ind  Oct.  1. 

421.  Refunding  Certificates.  Authorized  l)y  Act  of 
Feb.  26,  1879.  These  ccrtiticates  are  of  the  denomination 
of  $10.  bear  interest  at  4^,  and  are  converti!)le  at  any  time, 
with  accrued  interest,  into  V'c  bonds.  Tiie  amount  out- 
stand  in  e:  .Tan.  1,  1882,  was  s."i7,">.-.>,^0. 
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422.  Currency  6's.  Tliese  bonds  were  issued  to  aid 
in  the  con.struction  of  the  I'ueilic  railroads,  and  were  author- 
ized by  the  Acts  of  July  1,  1862,  and  July  2,  Ibbi.  Prin- 
cipal and  interest  are  payable  in  lawful  money  of  the  United 
States.  Payable  30  years  after  date,  and  maturing  at  dif- 
ferent dates  from  1895  to  1809.  The  amouLt  outstanding 
Jan.  1,  188-|,  Avas  104,633,512,  all  registered. 

423.  3's.  These  bonds  were  authorized  by  the  Act  of 
July  12,  1882,  and  were  issued  in  exchange  for  bonds  bear- 
ing S^^f  interest  (417,  418).  Payable  at  the  jjleasure  of 
the  United  States ;  provided  that  the  bonds  shall  not  be 
called  in  and  paid  so  long  as  any  bonds  of  the  United 
States  heretofore  issued,  bearing  a  higher  rate  of  interest 
than  3,^/,  and  which  shall  be  rodeemable  at  the  i)leasure  of 
the  United  States,  shall  be  outstanding  and  uncalled.  In- 
terest is  payable  Feb.  1,  June  1,  Aug.  1,  and  Oct.  1.  They 
are  all  registered. 

424.  Denominations.  The  coupon  bonds  of  the 
various  issues  are  in  dcnominaiions  of  $r)U,  ^^lOO,  $500,  and 
$!lOOO.  The  registered  bonds  are  in  denominations  of  $50, 
$100,  $500,  $1000,  S50C0,  and  $10000.  Of  t  he  funded  loans, 
viz.,  the  5's  of  1881,  the  4^-'s  of  1891,  and  the  4's  of  190T, 
there  are,  in  addition  to  the  above,  registered  bonds  of  the 
denominations  of  $20,000  and  $50,000. 

425.  All  the  issues  of  U.  S.  bonds  now  outstanding  arc 
exempt  from  taxation,  and  with  the  exception  of  the  Cur- 
/ency  6's,  are  payable  in  coin. 

42().  Coupon  bonds,  being  payable  to  bearer,  pass  by 
delivery  without  assignment,  and  are  therefore  more  con- 
venient for  sale  and  delivery  than  registered  bonds,  which 
must  be  assigned  by  the  party  in  whose  name  they  are  regis- 
tered. The  interest  coupons  being  also  payable  to  the 
bearer,  will  be  cashed  by  any  bank  or  banker  in  any  part  of 
the  United  States. 
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1.  The  interest  on  registered  bonds  is  paid  by  checks,  made  to  the 
order  of  the  legister^-d  owner  and  sent  to  him  liy  mail.  These  checks, 
when  properly  endorsed,  will  be  cashed  by  any  bank  or  banker. 

2.  Coupon  bonds  may  be  converted  into  registered  bonds  of  the 
same  issue,  but  there  is  no  provision  of  law  for  converting  registered 
bonds  into  coupon  bonds. 

3.  Coupon  bonds  forwarded  to  the  Treasury  Department  for  con- 
Tersion  into  registered  bonds  should  be  addressed  to  "  The  Secretary 
of  the  Treasury,  Washington,  D.  C." 

4.  Registeied  bonds  iorwarded  to  the  Treasury  Department  for 
transfer,  and  requests  for  a  change  in  the  address  to  which  interest 
checks  are  to  b;;  sent,  should  be  addressed  to  the  "Register  of  the 
Treasury,  Washington,  D.  C." 

Ne\a/^    York    Stock    Exchange. 

427.  The  New  York  Stock  Exchange  is  an  incor- 
porated body  of  brokers,  whose  business  it  is  to  buy  and 
sell  stocks,  bonds,  and  other  representatives  of  value. 

1.  Tlie  present  number  of  members  is  eleven  hundred,  the  maxi- 
mum allowed  under  the  by-laws.  Therefore,  membersliip  is  only  to 
be  obtained  by  tlie  purchase  of  the  seat  of  a  deceased  or  retiring 
member.  Seats  have  been  sold  within  the  last  few  months  (1883),  for 
from  $26000  to  $;31000. 

2.  The  floor  of  the  Exchange  is  open  for  business  from  10  .\.  m.  to 
3  P.  M.  There  are  two  regular  calls  of  Stocks  daily ;  three  of  State 
and  Railroad  Bonds  ;  and  three  of  United  States  Bonds.  Transactions 
are  not,  however,  confined  to  the  regular  calls,  but  are  continually 
taking  place  on  the  floor  of  the  Exchange  between  the  hours  named 
above. 

3.  In  Wall  Street,  there  are  what  are  known  as  strictly  commission 
houses,  who  take  and  execute  orders  for  securities,  charging  the  reg- 
ular commission,  and.  when  customers  desire,  loaning  funds  on  the 
securities  on  a  dei  osit  of  10  to  20 ""f  of  market  value  being  made. 
This  is  what  is  known  as  buying  on  a  margin  (4;{li),  where  the  cus- 
tomer merely  buys  for  speculative  purposes.  Such  houses  will  usiuilly 
sell  stocks  "short"  (4:<{«{,  11)  for  their  customers  on  a  similar 
margin. 

There  an*  other  houses  which  make  no  advances,  and  reijuire  cus- 
tomers to  pay  outright  for  securities  when  bought. 
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Then,  again,  there  are  liouses  which  combine  a  banking  nnil  b>.. 
kerage  business,  taking  deposits  and  hmning  money  on  any  seciuities 
marketable  at  the  Exrlian^e,  and  buying  and  selling  stocks  on  <'i>i:i 
mission.  Some  of  these  extend  the  privilege  of  nuuginal  l)usiness  i;i 
their  customers,  while  others  do  not. 

There  arc  other  members  and  firms  who  operate  exclusively  lor 
their  own  account. 

428.  Quotations  are  made  at  so  much  percent,  on  the 
basis  of  a  par  value  of  8100  per  share  of  stock,  ex-i-pt  in 
the  case  of  mining  securities  and  8utro  Tunnel  stock,  whicii 
are  quoted  at  so  much  per  share,  without  reference  to  their 
par  value. 

For  example,  the  par  value  of  Morris  and  Essex  stock  is  $5  ',  but 
the  quotation,  if  the  stock  were  worth  just  par  in  the  market,  would 
be  100%  ;  or,  if  the  quotation  is  llO,  it  means  |110  for  slOO  worth  of 
the  par  value,  which,  in  tlie  case  of  this  stock,  would  be  two  shares, 
while  in  the  case  of  a  stock  the  par  value  of  which  is  $100  per  share, 
it  would  be  for  one  share. 

On  the  other  hand,  if  Sjtro  Tunnel,  the  par  value  of  which  is  *1() 
per  share,  is  quoted  at  2,  it  means  $2  per  share. 

429.  Commission.  The  regular  charge  for  huying 
and  selling  securities  dealt  in  at  the  Stock  Exchange,  exce])t 
mining  stocks,  is  one-eighth  of  one  per  cent,  (^^r)  on  par 
value,  or  $12.50  on  100  shares  of  stock  of  the  par  value  of 
$100  each. 

4.*50.  Stocks  are  usually  bought  and  sold  either  "cash," 
"regular  way,"  "seller  three"  or  "buyer  three."  A  stock 
sold  "cash"  is  deliverable  the  day  sold  ;  a  stock  sold  "  reg- 
ular way"  is  deliveral)le  the  next  day,  or  bought  "regular 
way"  is  to  be  paid  for  the  next  day.  Where  nothing  else 
is  specified,  "regular  way"  is  always  understood.  When 
a  stock  is  reported  as  bought  "seller  three,"  it  is  meant 
that  the  seller  of  the  stock  can  deliver  it  on  either  of  the 
three  days  at  his  option,  but  is  not  required  to  deliver  until 
the  third  day.     On  the  other  hand,  when  a  transaction  is 


iV  /;  »■       )■  O  J.'  A'      >■  T  O  ( ■  A       A  X  ('  II  A  .\  (1  !■: .  '-:•>■> 

made  "buyer  three,"  the  buyer  can  demand  delivery  of  the 
stock  at  any  time  within  three  days,  but  must  take  it  and 
pay  for  it  l)y  the  third  day. 

1.  Transactions  on  any  of  the  above  terms  carry  no  interest. 

2.  If  the  option  is  over  three  days,  six  ])er  cent,  on  the  selling  value 
of  the  stock  is  paid  by  buyer  to  seller. 

3.  One  day's  notice  is  required  of  intention  to  terminate  an  option 
of  a  longer  period  than  three  days. 

4.  The  Stock  Exchange  does  not  recognize  any  contract  for  over 
sixty  days.  Should  a  stock  pay  a  dividend  during  the  pendency  of  a 
contract,  the  dividend  belongs  to  the  purchaser  of  the  stock,  unless 
otherwise  previously  agreed. 

4Iil.  Tiiere  are  two  lists  of  securities  admitted  to  deal- 
ings at  the  Stock  Exchange,  viz. :  (1)  That  which  is 
regularly  called  every  day;  (3)  that  which  is  only  called  at 
request.  The  first  list  is  known  as  the  regular  list,  and  the 
second  as  the  free  list. 

433.  A  Margin  is  a  deposit  made  with  a  broker,  by  a 
person  who  wishes  to  buy  or  sell  stock  for  speculation  to 
enable  the  broker  to  "carry  "  the  stock  and  protect  himself 
against  loss.  It  is  usually  10^  of  the  par  value  of  the 
stock. 

1.  A  person  desiring  to  speculate  in  stocks,  deposits  with  ids  broker 
.$1000  as  a  margin,  and  directs  him  to  purchase  10(»  sliares  of  a  ceriiiin 
stock  at  90.  Tlie  broker  would  pay  for  the  stock  !?!»()()(),  ^1000  of  wiiich 
being  furnifihed  liy  the  s|M<'uh»tor,  and  the  remain<lei-.  sHOOO,  by  the 
broker.  The  broker  charges  legal  interest  on  the  amount  furnished 
by  him  for  "  carry) njr  "  the  stock.     (See  Ex.  40,  .Art.  -4!$-4-.^ 

2.  The  mil  in  (U'p)sited  with  the  broker  is  siiii;ily  to  protect  th" 
i)i'oker  against  losin;-  any  money  shouM  the  stock  move  in  the  wroufir 
direction.  In  case  of  its  .so  doing,  the  margin  must  be  made  jr«)od  by 
the  deposit  of  an  additional  amount,  otherwise  the  Linker  will  sell  the 
stock  to  protect  himself  from  losing  any  of  the  money  he  baa 
advanced. 
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433.  Explanation  of  Words  and  Phrases  used  in  Wall 
Street. 

1.  Bear.  An  operator  \7ho  is  "short"  of  stock.  He  wishes  to  buy 
at  a  lower  rate,  and  therefore  tries  to  depress  the  ])rice  of  the  stock  of 
which  he  is  ''short." 

2.  Bull.  An  operator  who  is  holding  stock  for  an  advance.  He  is 
said  to  be  "  hmg  "  of  ihe  stuck.  Bulls  try  to  advance  the  prices  of  the 
stocks  of  which  they  are  "  long." 

3.  6.  S  (Buyer  3),  10,  SO,  30,  etc.  Meaning  at  the  buyer's  option, 
within  three  days,  ten  days,  etc.  When  in  a  stock  transaciiou,  the 
buyer  has  the  privilege  of  taking  the  stock  at  any  time  during  the 
number  of  days  mtntioned.  In  buyer's  options,  when  the  option  is  for 
more  than  three  days,  six  per  cent,  interest  is  charged  the  buyer,  and 
the  seller  is  entitled  to  one  day's  notice. 

4.  b.  c,  "between  calls."  The  sale  not  taking  place  on  the  call  Df 
the  stock,  but  after  the  first  call  and  before  the  second. 

5.  Collaterals.  Stocks,  bonds,  notes,  or  other  value  given  in  pledge 
as  security,  when  money  is  borrowed. 

6.  Cover,  to  "  cover  one's  shorts."  Where  stock  has  been  sold  short, 
and  the  seller  buys  it  in  to  realize  his  profit,  or  to  protect  himself  from 
loss,  or  to  make  his  delivery.     This  is  "  covering  short  sales." 

7.  Differences.  When  the  price  at  which  a  stock  is  bargained  for 
and  the  rate  on  day  of  delivery  are  not  the  same,  the  broker  airainst 
whom  the  variation  exists,  frequently  pays  the  "  difference  "  in  money, 
instead  of  furnishing  or  receiving  the  stock. 

8.  Ex-Dip.,  Ex-Dividend.  When  the  price  or  quotation  of  a  stork 
does  not  include,  and  the  stock  does  not  carry  to  the  buyer  a  recently 
declared  dividend. 

9.  Hypothecating.     Putting  up  collaterals. 

10.  Seller,  3,  10,  20,  30,  etc.  Sold  deliverable  at  seller's  option, 
within  the  number  of  days  named.  When  seller's  options  are  for 
more  than  three  days,  the  buyer  pays  six  ]ier  cent,  interest,  unless 
"  flat  "  is  specified  in  the  contract,  and  the  seller  must  give  one  day's 
notice  of  delivery. 

11.  Short.  When  one  lias  sold  stock  which  lie  does  not  own,  hoping 
to  realize  a  profit  by  buying  in  nt  lower  pi  ices,  he  is  said  to  be  "  short." 

12.  Stjndicate.  A  combination  of  bankers  who  together  undertake 
tlie  iihicin;;  of  a  loan. 


S  T  O  C  K  S     A  -\  yy      /i  iJ  .\  D  >i  .  IVi 

EXAM  PLES. 

434.  1.  A  bank  with  a  capital  (413)  of  1250,000. 
declares  a  semi-annual  dividend  of  '•^Y/c  What  is  the 
amount  of  tlie  dividend,  and  liow  much  will  a  stockholder 
receive  who  owns  16  shares  of  $100  each  (413,  1)? 

2.  An  insurance  company  divides  among  its  stockholders 
$18000.  What  is  the  rate  of  the  dividend,  the  capital  stock 
being  $225000?  How  much  is  paid  to  Mr.  A.,  who  has  a 
certificate  (413,  2)  for  25  shares  ? 

3.  A  gas  company  declares  a  dividend  of  h%,  and  divides 
among  its  stockholders  $125000.     What  is  its  capital  stock  V 

If.  The  board  of  directors  of  a  mining  company  declared  a 
dividend  of  $100,000,  being  five  cents  per  share  (par  value 
$10)  on  the  capital  stock  of  the  comi)any.  What  was  the 
capital  stock,  and  in  how  many  shares  was  it  divided  ?  The 
dividend  was  what  per  cent,  of  the  capital  stock  ? 

0.  An  installment  of  10^  was  called  on  the  capital  stoc-k 
of  a  new  railroad  company.  How  much  was  i)aid  by  Mr.  H. 
who  had  subscribed  for  50  shares  (par  value  $100)? 

6.  A  railway  company,  whose  capital  stock  is  ^1,750,000. 
declares  a  dividend  of  3|^  per  cent.  What  was  the  amount 
of  the  dividend  ? 

7.  The  Union  Pacific  Railway  paid  to  its  stockholders,  in 
1879,  $2,204,700.  What  was  the  par  value  of  its  stock, 
the  rate  of  the  dividend  being  G-V'  ? 

8.  A  quarterly  dividend  of  '?>Y'r  was  declared  liy  a  manu- 
facturing company.  What  was  the  capital  stock,  the  amount 
of  the  dividend  being  §2100? 

9.  If  stock  is  quoted  at  llOf,  what  is  the  market  value  ot 
200  shares? 

10.  How  many  shares  of  W.  U.  Tel.  can  be  bought  for 
$43725  at  79|,  brokerage  \%  ? 

11.  Find  the  proceeds  of  $15000  U.  S.  4's,  registered,  lOOT 
(4*iO),  b.  3,  at  117^,  and  $10000  U.  S.  4^8  coupon  (419) 
*►♦  I14rj,  usual  brokerage. 
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12.  What  is  the  total  par  value  (413,  3)  and  the  total 
market  value  of  100  shares  Lake  Shore  at  118|  (428),,  300 
sh.  N.  J.  Central  at  89|,  500  sh.  W.  U.  Telegraph  at  :8|, 
and  500  sh.  X.  Y.,  L.  E.  &  W.  com.  at  405.  and  800  sh. 
N.  Y.,  L.  E.  &  W.  pref.  (414)  at  90f  ? 

13.  Fin;l  the  cost  of  250  shares  Tex.  &  Par-,  at  50f  and 
100  shares  Ohio  &  Miss,  at  104,  brokerage  \',r  (429). 

H.  AVhat  are  the  proceeds  of  GOO  shares  Morris  and  Essex 
(iialf  stock,  413,  1)  sold  through  a  broker  at  r>li? 

16.  AV'hat  are  tlie  proceeds  of  the  following  stocks  sold 
through  a  broker?  200  shares  Union  Pacific  at  117|,  2000 
siiares  K  Y.,,  0.  &  W.  at  27^,  800  shares  A.  &  '\\  H.  pref. 
at  88,  and  GOO  shares  Chi.  &  Alton  at  i;31|. 

16.  Find  the  cost  of  10  shares  Manhattan  Bank  at  135, 
85000  Erie  7's  (415,  5)  cons,  gold  bonds  (415)  at  128, 
NIOOO  Toledo  and  Wabash  2d,  s.  3  (415.  5  -433,  10)  at 
1()8|,  85000  C.  R.  I.  &  P.  6's,  1907,  coupon  (415.  2)  at  129, 
and  *5000  Ohio  Southern  Income  (415,  5)  at  45,  usual 
brokerage. 

17.  How  much  must  be  invested  in  U.  S.  44's,  1891.  to 
iiroduee  a  (quarterly  income  of  S675,  bonds  selling  at  1141? 

18.  When  Ohio  6's,  1886.  are  sold  at  109i,  what  is  received 
for  six  >!500  honds.  brokerage  ;J-^/ ? 

I'.i.  When  Pittsl)urg,  Fort  Wayne  and  Chicago  2d  7's, 
1912,  are  \V(n-th  135,  what  will  $12000  in  bonds  cost? 

20.  How  many  *500  bonds  shall  I  receive  for  -^4735 
invested  in  IT.  S.  4's  at  118|? 

21.  How  much  must  be  sent  (o  a  broker  that  he  may 
purchase  88000  U.  S.  continued  fives  (418)  at  102^-.  i(.iu- 
mission  Y/o'i 

22.  An  executor  sold  Central  of  New  Jersey  stock  at  52J 
and  ])urchased  with  the  proceeds  842000  in  IT.  S.  4's,  1907. 
at  10(»^.  What  was  the  par  value  of  the  stock  sold,  usual 
brokerage  r 

23.  How  many  shares  of  III.  Cen.  bought  at  129g  and  sold 
at  132^,  usual  l»rokerage,  will  j)r()duce  again  of  $1375? 
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24.  A  broker  bonglit  on  his  own  account  200  sh.  Nor. 
Pac.  pf.  at  00^,  and  ^old  the  same  the  same  day  at  73|. 
What  was  his  gain? 

23.  What  income  will  be  produced  by  investing  $235250 
in  4%  bonds  at  117|  'f 

20.  The  common  stock  of  a  railroad  company  is 
*?-iO,000,000,  and  the  preferred  stock  (414)  $8,000,000. 
The  company  declares  a  dividend  of  %Y/c  on  the  preferred 
stock,  and  2^^  on  the  common  stock.  What  is  the  surplus, 
if  the  net  earnings  are  $1,317,645  ? 

27.  Bought  June  4,  800  sh.  Ohio  &  Miss.  pref.  at  35^, 
s.  30.  The  stock  was  delivered  June  24.  What  was  the 
amount  paid  including  interest  (433.  1<')  '■ 

28.  Bought  May  16,  200  sh.  Lake  Shore  at  116|,  b.  (JO, 
and  called  for  the  stock  July  5.  What  was  the  cost  includ- 
ing interest  ^433,  3)  y 

\>n.  Jan.  10,  sold  100  sh.  Phil.  &  Head,  at  65|,  s.  3.  Jan. 
13.  the  stock  was  quoted  at  68|.  How  much  was  the  dif- 
ference (433,  7)  paid  by  the  seller  in  settlement? 

SO.  Sept.  1,  1865,  the  interest-bearing  debt  of  the  United 
States  was  as  follows :  4  per  cents. ,  *;018.127.98 ;  5  per  cents., 
$209,175,727.65;  6  per  cents.,  !Sl,281.73().43i).33  ;  7^3^  per 
cents.,  $830,000.00.  Wi)at  was  the  total  annual  interest 
charge  ? 

31.  The  interest-bearing  debt  of  the  United  States  wiis  as 
follows,  Jan.  1.  1881  :  6's,  $202,266,550;  5's,  $460,651,050  ; 
4.^"s.  >;250,00(),000 ;  4's,  $739,347,800;  3's,  $14,000,000. 
What  was  the  decrease  during  the  year  1881  in  the  annual 
interest  charge?  (See  statement  of  Jan.  1.  1882,  Art.  41  <>  ) 
What  was  the  interest  of  the  debt  for  one  day  (^^  yr.) 
.Ian.  1,  1882? 

■  /'-■'.  The  population  of  the  United  States  and  Territories 
Jan.  1,  1881,  was  50,152,554,  and  the  public  debt  was 
$1,899,181,735.  Wha(  was  (he  debt  per  capita  ?  Whj;t 
was  the  average  monthly  decrease  of  the  doM  vluving  the 
year  1881  ?     (See  staUMuent,  Art.  416.) 
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33.  A  gentleman  bought  bank  stock,  paying  regular 
annual  dividends  of  6%',  at  120.  What  was  the  rate  per 
cent,  of  his  income,  or  what  per  cent,  did  he  receive  on  the 
money  invested  ? 

Analysis.— Since  dh-idends  are  reckoned  on  the  par  value  of  the 
stock,  the  dividend  on  1  share  of  ."{SlOO  would  be  $6.  Since  each  share 
.'osts  !t!l20,  and  pays  $G  income,  the  per  cent,  will  be  $6-j-^120,  or  5%. 

Note. — The  above  analysis  will  not  apply  to  bonds  that  mature  at 
a  certain  fixed  time,  unless  the  investor  expects  to  sell  the  bonds  before 
mat  trity  at  the  cost  price.  If  6%  bonds  that  mature  in  1891  are 
purchas.'d  in  1881  at  120,  and  art;  sold  at  the  same  rate  br'fure  maturity, 
they  will  pay  5'^  on  the  investment,  or  cost.  If  the  bonds  are  held 
until  maturity  (1891),  or  for  10  years,  the  owner  would  receive  from 
the  government  the  ])ar  value  only,  or  $100  for  a  bond  of  that  amount, 
and  the  bonds  would  yield  less  than  Sff .  If  6%  bonds,  maturing  in 
10  years,  are  jiurchased  at  10? /.f^j  and  held  until  maturity,  they  will 
pay  5%  on  the  investment  (See  Ex.  48).  If  6%  bonds,  that  mature  in 
2  years,  are  purchased  at  more  than  112,  there  would  be  a  loss  of  inter- 
est to  the  purchaser  instead  of  a  gain. 

3Jf.  Which  is  the  better  investment,  stock  paying  a  regular 
annual  dividend  of  5;/  and  bought  at  80,  or  stock  paying  '^% 
dividends  and  bought  at  120  y 

35.  If  insurance  stock  paying  regular  dividends  of  10^ 
annually  is  bought  at  137:^,  brokerage  1%,  Avliat  per  cent, 
of  income  will  it  produce  ? 

36.  Which  investment  will  produce  the  greater  annual 
income  and  how  much,  §;20,000  invested  in  Chemical  Bank 
stock  at  2000  which  pays  dividends  of  \h%  every  2  months, 
or  the  same  amount  invested  in  Chatliam  Bank  stock  at  125 
which  pays  regular  semi-annual  dividends  of  'M'r  ? 

37.  What  rate  can  you  alford  to  pay  for  stock  paying 
regular  annual  dividends  of  10'/,  in  order  to  realize  fj%  on 
the  investment  ? 

38.  Stocks  bought  at  80  pay  regular  dividends  of  b%. 
What  is  the  rate  per  cent,  on  the  investment?  At  what 
vale  should  they  be  purchased  to  afford  4/ on  the  invest- 
ment?    ToafToVd8^? 
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39.  At  what  price  must  ^%  stocks  be  purchased  to  afford 
b%  on  the  investment?     To  afford  ij'/c  ? 

^0.  I  sell  200  sh.  H.  &  St.  J.  pf.  at  lllf,  and  $10000 
N.  Y.  Elevated  1st  mortgage  bonds  at  119.  What  will  be 
the  net  proceeds  of  the  sale,  aHowing  usual  brokerage  ? 

41.  Purchased  400  shares  Lake  Shore  at  ]18|,  and  200 
shares  Chesapeake  and  Ohio  2d  pref.,  at  24f.  Sold  the 
Lake  Shore  at  113|,  and  the  Chesapeake  and  Ohio  at  22;|. 
What  was  tlie  loss,  usual  brokerage,  no  interest? 

^2.  July  20,  a  broker  received  from  a  customer  a  remit- 
tance of  $1000  as  a  margin  (43'^)  and  purchased  for  him 
100  shares  of  St.  Paul  at  59.  On  Aug.  2,  the  broker  sold 
the  stock  at  64^.     What  was  the  customer's  profit  ? 


OPERATION. 


Dr. 

July  26.     To  100  shares  St.  Paul  59.     $5900 

Commission  J  %     .     .  12.50 

Au|s:.   2.     Interest  $5912.50,  7  days. 

Cr. 
July  26.     By  margin  deposited    .     . 
Aug.   2.       "    100  shiu-os  St  Paul  64i-     $6450 

Commission  J%    .     .  12.50 

Aug.   2.     Interest  $1000,  7  days  .     . 

Balance 


'  5912 

50 

i 

* 

** 

**** 

1000 

6437 

50 

* 

** 

**** 

The  profit  is  equal  to  the  balance  less  $1000,  the  original  deposit. 

JiS.  Aug.  30,  a  broker  ])urchased  for  the  account  of  a 
customer  300  shares  Nortbwestern  Riilroad  stock  at  78. 
He  deposited  as  a.  margin  83000.  On  Sei)t.  22,  the  stock 
was  sold  at  74|.  What  was  the  loss  ?  (Interest  Gf/,  usual 
commission.) 

4^.  May  10,  a  speculator  deposited  with  liis  broker  ^5000 
as  a  margin,  and  directed  him  to  purchase  for  his  account 
500  shares  N.  Y.,  L.  E.,  &  W.,  pref.  at  90|.  May  20,  the 
stock  was  sold  at  94-j|f.  What  was  the  gain,  interest  %%, 
usual  brokerage  ? 
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4o.  An  operator,  gupposing  Erie  would  decline  in  value, 
ordered  his  broker  to  tiell  short  100  shares  at  50,  and  at  the 
same  time  deposited  with  him  as  a  margin  $1000.  The 
broker  on  receiving  the  order  sold  for  his  account  100 
shares  at  50,  and  borrowed  the  stock  for  delivery.  When 
the  market  |)rice  declined  to  45,  he  ordered  the  broker  to 
"cover  his  short  sale"  (buy  the  stock  for  delivery),  and 
return  the  stock  to  the  party  from  whom  it  was  borrowed. 
What  was  the  gain,  usual  brokerage?     (No  interest.) 

OPERATION. 

lU-  niaijL^iii  deposited. ^****  ** 

*    100  shares  Erie  borrowed  and  sold  at  50        .       ***^.**    |****.** 

Dr. 
To  100  sliares  Kii.-  1)  lught  and  returned  at  45     ,     $****.** 
"   commission  for  selling  the  stock  J  %     .  .  *»/-^ 

"  "  •■    l»uying  the  stock  J  %     .        .  **.**      *#*«_** 

"   iiniount  to  credit     ......  ****_»* 

The  net  profit  einials  the  balance  less  the  margin  clcjiosited. 

46.  A  broker  sold  "  short"  for  me  400  sii.  ('.  B.  &  Q.,  at 
135|,  and  100  sli.  C.  R.  I.  &  P.,  at  132^.  My  "short" 
sale  on  C.  H.  &  Q.  was  "'covered"  at  13H,  an.l  ('.  R.  J.  &  P. 
at  133|.  What  was  my  net  profit,  usual  brokerage?  (No 
interest.) 

47.  Sold  Aug.  11,  500  shares  Chicago  &  Alton,  s.  3,  at 
94^.  and  covered  my  short  sale  Aug.  14,  at  91.  What  was 
my  profit,  allowing  the  usual  brokerage  'f 

.'fS.  At  what  price  may  V}%  bonds,  maturing  in  10  years, 
l>e  purchased,  so  that  the  investment  will  |»ay  5',  ? 

NoTK. — Tables  liave  l)een  constructed  on  various  plans,  and  dif- 
ferent methods  are  used  by  bankers  and  tinanciers,  for  tin?  solution  of 
problems  relating  to  bond  investments  ;  two  of  which  are  given  l)elow. 

.'iNALYSis.  1.  In  the  follnwinjr  method,  it  is  j»resnmed  that  the 
accruing  interest  is  not  reinveste<l,  hut  that  a  sufficient  ]»Brt  of  it  is 
set  aside  as  a  sinking  fund  to  make  up  the.  amount  which  was 
oi'iginuUy  paid  out  a.s  premium. 
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A  $1000  bond  iii  10  yeai-s  at  (i'e  would  amo;im  i  .  SIGU'J  ($1000  t 
iO  X  ifCO).  $1  in  10  years  at  5 /c  would  amount  to  1 1.50.  To  amount 
to  $1600,  the  principal,  or  the  amount  paid  for  the  bond,  must  be  as 
many  times  $1  as  $1.50  are  contained  time:?  in  $1000,  or  $1060. C63 
(106|%). 

If  a  $1000  bond  is  puicia.sfd  at  !0(i',  i;  will  be  necessary  to  stt 
aside  as  a  sinking  fund  emh  year  $0.U6.j  (j/c)  to  make  up  the  pre- 
mium in  10  years.  The  annual  interest.  $60,  less  $6^,  the  annual 
sinking  fund,  is  S53J,  which  is  5%  of  $1066*,  the  cost  of  the  bond  or 
the  amount  invested. 

If  the  amount  set  aside  as  a  sinking  fund  is  placed  at  interest,  either 
simple  or  compound,  6%  bonds,  maturing  in  10  years  and  purchased 
at  106|,  would  pay  a  little  more  than  5'/f . 

2.  Tlie  following  method  anticipates  comi)oiiii(l  interest  ihroujrhout: 
i.e.,  the  interest  is  immediately  reinvested  at  compound  interest. 

The  holder  of  a  $10liO  bond  would  receive  $00  interest  annually, 
and  $1000,  the  face  of  the  bond,  in  10  years.  If  money  is  worth  o'/f , 
the  several  interests  in  the  10  years  at  compound  interest  would  amount 
to  $754,674  (ij;!  placed  at  cjm])ouud  interest  at  the  beginning  of  eacii 
year  w<Miid  amount  in  9  years  to  $11.5779  (3  1-4).  $11,577'.)  jilus  $1 
of  the  last  interest  =  !i;12.5779.  $60  would  amount  to  60  times 
$13,5779,  or  $754,674).  $1000,  the  priiKii)al,  plus  $754  074,  the  com- 
pound amount  of  the  interest,  equals  $1754.674,  the  total  value  of  the 
bond  at  maturity,  money  being  worth  5;^.  The  present  worth  of 
$1754.64,  due  in  10  years,  at  5%  comi-ound  interest,  is  $1754.64  -i- 
$1.6289  (3i;5),  or  $1077.19.  Hence  the  bonds  must  be  purchased  at 
1.07y'5-5  to  pay  5'/c  on  the  investment.     See  Ex.  38,  Note. 

49.  What  must  I  pay  for  6%  bond.s,  maturing  in  15  years, 
that  my  inve.stnu'iit  may  yield  3i'^  ?     (l^oth  methods.) 

50.  6%'  bonds,  maturing  in  10  years  and  bought  at  106|, 
pay  what  per  cent,  on  the  investment  ?  (See  1st  analysis. 
Ex,  48,) 

An.vlysis — A  slOOO  bond  would  amount  in  10  years  at  6%  to 
$1600.  If  $1066. 66|  is  paid  tbr  the  bond,  the  net  interest  for  10  years  is 
$1600-  $1066.60.:-,  or  $583.33^;  and  for  one  year  $533.33.\  h- 10,  or 
$53.38J.  An  income  of  $53.33J  on  an  investment  of  $1066.66|  is 
equivalent  to  S^-'f  ($1066.665  -^  $53.33^). 

51.  What  rate  of  interest  do  I  receive  on  my  investraeut 
.f  I  buy  7^f  bonds  maturing  in  •.'<>  years  at  133^? 


TAXES. 


Definitions. 

435.  A  Tax  is  a  sum  of  money  assessed  on  persons  and 
property  to  defray  the  expenses  of  a  state,  county,  town, 
corporation,  or  district. 

1.  In  certain  states  all  citizens  above  21  years  of  &g:e  are  required 
by  law  to  pay  a  certain  tax  on  the  person.  This  tax  is  called  a  Oipi- 
tation  or  PuU  Tax. 

2.  The  expenses  of  states,  counties,  towns,  etc.,  are  paid  by  a  direct 
tax  upon  the  property  or  polls  of  the  same.  The  methods  of  assess- 
ing taxes  differ  in  the  several  states.  In  some  states,  a  certain  per- 
centage of  the  whole  tax  is  assessed  upon  the  polls,  while  in  others 
the  poll  tax  is  a  fixed  amount  for  each  citizen.  In  certain  states,  the 
whole  tax  is  paid  by  tlie  owners  of  the  property  of  the  same. 

8.  The  expenses  of  the  United  Slates  government  are  paid  by  duties 
on  imports;  the  internal  revenue  (the  tax  upon  distilled  spirits,  fer- 
mented liquors,  tobacco,  snuff,  and  cigars,  proprietary  medicines,  per- 
fumery and  cosmetics,  playing  cards,  matclies,  etc.);  sales  of  ])ublic 
lands;  tax  on  circulation,  deposits,  and  cajjital  of  national  banks: 
customs  fees,  fines,  penalties,  and  forfeitures ;  fees,  consular,  letters 
patent,  and  land  ;  profits  on  coinage,  etc. 

The  receii)ts  of  the  United  States  for  the  year  ended  June  30,  1881, 
were  as  follows:  Customs,  $198,159,676;  internal  revenue,  $135,264,385; 
public  lands,  |2,201,863  ;  miscellaneous,  $25,156,366. 

436.  Real  Estate  is  fixed  property ;  as  land,  houses, 
etc. 

437.  Personal  Property  is  moviiblo  property,  a.s 
money,  stocks,  bonds,  mortgages,  furniture,  merchandise, 
etc. 

438.  An  Assessor  is  a  person  appointed  or  elected  to 
estimate  the  valuation  of  all  property  liable  to  taxation. 
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439.  A  Collector  or  Receiver  of  taxes  is  ii  persou 
appointed  or  elected  to  collect  or  receive  the  taxes  of  a  city, 
town,  village,  or  district. 

Collectors  receive  a  commission  on  the  amount  collected  or  a  fixed 
salary. 

EXAM  P  LES. 

440.  1.  For  the  fiscal  year  1879,  the  N.  Y.  State  tax 
levy  was  at  the  rate  of  'Z-^^^  mills.  How  much  would  thi.s 
rate  produce,  the  valuation  of  the  taxable  property  being 
$2,080,140,000? 

2.  The  rate  of  taxation  of  a  certain  county  was  3^  mills, 
and  the  amount  of  the  tax  $40,053.48.  What  wtis  the 
valuation  of  the  property? 

3.  The  following  were  the  rate-s  of  taxation  of  Now  York 
for  state  purposes,  1880: — schools,  1.085  mills  ;  general  pur- 
poses, 1.475  mills;  new  capitol,  .0  mills  ;  canals.  .34  mills. 
What  was  the  total  rate  of  taxation,  and  how  much  was 
raised  by  a  county  whose  valuation  was  fixed  by  the  state 
board  of  equalization  at  $11,047,534  ? 

J^.  The  state  tax  of  a  certain  county  was  >;38. 000.37,  and 
the  valuation  of  the  county,  $11,354,880.  How  much  of 
this  tax  Wiis  psiid  by  a  town  whose  valuation  Avas  Hxcil  by 
the  board  of  supervisors  at  $3,038,003.17  ? 

').  The  total  county  exi)enses  of  the  same  county  were 
$25,003.35.  How  much  should  be  ai>portioned  to  the  above 
town  ? 

6.  Taxes  were  levied  in  a  certain  town  for  the  following 
purposes : — support  of  poor,  $2,000  ;  roads  and  bridges, 
$500;  accounts  audited  by  town  auditors,  $2,870.10;  ac- 
counts audited  by  supervisors.  $19.48  :  county  expenses. 
$9,774.72  less  a  sur])lus  of  $0,055.90  in  the  county  treasurv  : 
state  and  school  tax,  $15,079.88;  surplus  tax.  $808. '.t^. 
What  was  the  rate  of  taxation,  the  total  valuation  of  tbi 
property,  as  made  by  the  town  assessors,  being  *4.321.252  r 
What  was  the  tax  of  Mr.  A.,  whose  Aaluation  was  $7,ot»(»  ? 
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Note — To  save  labor  in  the  calculation  of  taxes,  a  table  eimilar  to 
the  following  is  usually  prepared  by  the  accountant. 

Tax  Table.— Rate,  5.8  mills  on  81. 


1 

0 

1 

2 

3 

4 

5 

6 

7 

8 

.1044 

9 

.1102 

.0580 

.0638 

.0696 

.0754 

.0812 

.0870 

.0928 

.0986 

2 

.1160 

.1218 

.127.') 

.13:54 

.1392 

.1450 

.1508 

.1506 

.1024  .1682  1 

3  i.l740 

.1798 

.  1856 

.1914 

.1972 

.2030 

.2088 

.2146 

.2204  .22621 

4  1.2320 

.2378 

.2436 

.2494 

.2552 

.2610 

.2668 

.2720 

.2784  .2842  1 

5  .2900 

.2958 

.3016 

.3074 

.3132 

.3190 

.3248 

.3306 

.33041.3422 

6  .3480 

.3538 

.3596 

.3654 

.3712 

.8770 

.3828 

.3886 

.3944  1.4002 

7 

.4060 

.4118 

.4176 

.4234 

.4292 

.4350 

.4408 

.4466 

.4524  .4582 

8 

.4640 

.4698 

.4756 

.4814 

.4872 

.4930 

4988 

.5046 

.5104  .5162 

9 

.5220 

.5278 

.5336 

.5394 

.5452 

.5510 

.5.568 

.5626 

.5084 

.574^ 

7.  Find  from  the  preceding  table  the  tax  on  $16750. 


OPERATION. 

Tax  on  $16000  is  892.80 

"  750  "      4.35 

16750  "     97.15 


Analysts. — By  looking  in  the  ta- 
ble opposite  I  and  under  6,  we  find 
that  the  tax  on  $16  is  |.09?8,  and  by 
removing  the  jwint  3  places  to  the 
right,  we  find  the  tax  on  .^16000  to 

be  $92.80.     In  the  same  manner,  the  tax  on  !?7.')0  is  found  to  be  ^^4.35. 

The  tax  on  $16750  is  $92.80  plus  .'j;4.35,  or  $97.15. 

ft.  How  much  was  paid  ])y  Mr.  B.  on  an  a.-^sossnicnt  of 
$6400,  the  collector  chargring  a  commission  of  1%  ad- 
I'litional  ? 

'I.  Mr.  1).  heing  delintiuent  was  charged  b'i  additional. 
How  much  was  he  obliged  to  pay  on  a  valuation  of  >;|)500  ? 

10.  What  was  the  total  tax,  including  coinmitsion  of  1;/, 
of  Mr.  C,  wi)ose  real  estate  was  assessed  at  $24000,  and 
personal  projjerty  at  $15500  ? 

11.  Find  tlie  total  tax  on  8375  pounds  tobacco  at  16^, 
4300  gallons  distilled  s])irits  at  70^,  2105  barrels  beer  at  $1. 

12.  How  much  is  the  semi-annual  tax  of  a  national  l)ank 
whose  circulation  is  $225,000  at  ^^,  average  deposits 
$1,410,387  at  f^,  capital  stock  $400,000  at  \fc  ? 


DUTIES 


Definitions. 

441.  Duties  or  Customs  are  taxes  assessed  by  the 
Government  upon  imported  merchandise  for  the  purpose  of 
revenue  for  the  support  of  the  government  and  for  the 
protection  of  home  industry. 

1.  The  waters  and  shores  of  the  United  States  are  divided  into  col- 
lection districts  ;  in  eacli  of  which  there  is  a  port  of  entry  and  one  ui- 
more  ports  of  delivery.  Thus,  tlie  district  of  Boston  and  Charlestown 
comprises  all  the  waters  and  shores  within  the  counties  of  Middle.'^cx, 
Suffolk,  and  Norfolk.  Boston  (including  Chelsea)  is  the  fmrt  of  emn, 
and  Medford,  Cohasset,  Hingham,  Weymouth,  Cambridge,  Koxbin y. 
and  Dorchester,  the  ports  of  delivery.  All  ports  of  entry  are  als:»  |"m  t.s 
of  ddivt-ry. 

2.  All  cargoes  chargeable  with  duties  shall  be  entered  and  the  dutii-.s 
paid,  or  secureii  to  be  paid,  at  the  port  of  entry,  before  permission  shall 
be  given  to  discharge  the  same  at  the  port  of  delivery. 

3.  The  principal  officer  of  every  district  is  the  collector,  who  is 
assisted  by  deputy-collectors,  surveyors,  appraisers,  weighers,  gaugeis 
inspectors,  etc.  The  duties  of  the  above  vary  in  the  several  collection 
districts  and  ports.  There  is  also  in  ihe  leading  ports  of  entry,  a 
"  naval  officer,"  whose  dei)artment  is  a  check  upon  that  of  the  coUcc 
tor.  He  receives  copies  of  all  invoices  and  entries,  estimates  duties, 
countersigns  permits,  clearances,  certificates,  debentun-s,  and  other 
documents,  granted  by  the  collector. 

4.  The  surveyor  usually  superintends  and  directs  the  inspectors, 
weighers,  and  gangers,  within  his  port. 

5.  An  importer  desiring  a  permit  to  land  merchandise,  presents  his 
invoice,  with  the  consular  certificate,  bill  of  lading,  and  the  formal 
entry  attached  (See  Ex.  21,  Art.  45 1),  to  the  entry  clerk  at  the  <-ustom- 
house,  and  makes  the  necessary  oath  before  the  collector  <<r  his  deputy. 
The  duties,  if  any,  are  estimated  in  the  departments  of  the  collector 
and  the  naval  officer.  The  amount  of  the  estimated  duties  having 
been  paid,  or  securevl  by  a  bond,  the  collector,  toirether  with  the  naval 
officer,  where  tiiere  is  one,  grants  a  permit  to  land  the  nlerchandiHt^ 
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It  is  t'le  custom  of  custom-house  brokers  and  many  merchants  to  cal 
rnlate  the  duties  and  enter  the  same  on  the  entry. 

Tlio  permit  is  presented  to  the  inspector  in  charijuof  the  vessel,  who 
allows  the  merchandise  to  be  landed.  The  collector  indicates  on  the 
permit  by  numbers  what  packages  shall  be  sent  to  the  public  store  for 
examination. 

When  the  merchandise  is  examined  by  the  appraiser  (44-7),  he 
enters  on  the  invoice  (446)  or  manifest  the  rate  of  duty  to  be  col- 
lected. The  invoice  and  the  accompanying  papers  are  then  sent  to 
liquidators  in  both  the  collector's  and  naval  oHicer's  departments  for 
adjustment.  The  liquidators  check  tin-  calculations  on  the  entry,  or 
again  calculate  the  duty  if  the  appraiser  has  clianied  the  rate  or  the 
dutiable  value,  or  if  the  returns  of  the  weigher  or  pruuger  diflFer  from 
the  weight  or  measurement  in  the  invoice.  The  amount  of  duty  to  be 
refunded  or  collected  is  marked  on  the  entry.  If  the  difference  between 
the  duty  as  estimated  aud  as  liquidated  is  less  than  ^1,  it  is  disre- 
garded, and  the  liquidator  approves  the  original  estimate. 

4:42.  A  Custom-House  Broker  is  a  persou  who  makes 
entries,  secures  permits,  ami  transacts  other  business  at 
custom-houses  for  merchants.  He  is  familiar  with  the  tariff 
haws  and  the  details  and  n^ofulations  of  custom-house  busi- 
ness, and  usually  acts  under  a  })ower  of  attorney. 

443.  Duties  arc  of  two  kinds,  ffd  valorrm  and  specific. 

444.  An  Ad  valorem  Duty  is  a  tax  assessed  at  a  cer- 
tain per  cent,  on  the  dutialtle  vahie  of  the  merchandi.se;  as 
silks  at  Q0%,  watches  at  V^'~'r,  linens  30,  35  and  40^. 

1.  The  dutiable  value  of  merchandise  is  its  market  value  at  the 
port  of  export,  but  not  less  than  its  invoiced  cost,  conmiissinn  added, 
whether  paid  or  not.  It  is  usually  the  original  cosi  plus  all  charges, 
excepting  the  consul's  fee,  to  the  vessel  on  which  the  shipment  is  made. 
The  charges  include  the  transportation  to  the  ]>lare  of  export,  the  value 
of  the  sack,  box.  etc.,  in  which  the  merchandise  is  contained,  com- 
mission at  the  usual  rates,  but  in  no  ca.'se  less  than  21  'v ,  brokerage 
and  all  other  charires.  except  the  consul's  fee.  There  is  no  duty  on 
the  freight  or  transportation  from  the  port  of  export.  Tlie  appraised 
value  is  sometimes  greater  than  the  invoice  value  (440). 

2.  In  rediu'ing  foreign  money  to  U.  S.  money  for  the  purpose  of 
calculating  duties,  if  the  cents  of  thi;  result  are  less  than  50,  they  are 
rejected  ;  if  more  thftu  50,  ^\  is  added  io  the  dollars. 


DEFINITIONS.  247 

445.  A  Specific  Duty  is  a  tax  assessed  at  a  certain  sum 
per  ton,  pouucl,  foot,  yard,  gallon,  or  other  weight  or  mea- 
sure, witiiout  reference  to  the  value;  as  leaf  tobacco  at  35^ 
per  pound,  ale  and  beer  (not  bottled)  20^  per  gallon,  clay  >>b 
per  ton,  plate  glass  per  square  foot,  playing  cards  25  and 
35  ds.  per  pack,  brandy  %2  per  proof  gallon,  lumber  per  M 
"ieet  board  measure,  salt  (in  bulk)  8  els.  per  100  lbs.,  flaxseed 
20  ds.  per  bushel  (5G  lbs.),  cotton  goods  per  square  yard. 

1.  Before  si)ecific  duties  are  calculated,  allowances  are  made  for  tare 
^the  weigiit  of  the  box,  barrel,  or  cask),  leakage  (of  liquids  in  barrels), 
and  breakage  (of  liquids  in  bottles,  usually  5%). 

3.  The  U.  S.  Custom  House  ton  contains  2240 /^«.  (167,  3),  the 
hundred-weight  112  ihs.,  and  the  quarter  28  U)8. 

3.  On  certain  goods,  there  is  both  a  specific  and  an  ad  valorem  duty 
(sometimes  called  a  combined  duty);  as  iron  wire  $20  3i  cts.  per  pound 
and  \'->'/f,  tobacco  pipes  (excei)t  common  clay)  $1.50  per  gross  and 
l-i'/f ,  statuary  marble  $1  per  cubic  foot  and  25%,  woollen  goods  50  c<». 
per  pound  and  35  % . 

446.  An  Invoice  {"io'i)  is  a  statement  made  by  the 
seller  or  shipper  of  niercimndise  giving  a  description  of  the 
same,  and  showing  marks,  numbers,  quantity,  value, 
charges,  and  other  details.     'See  Ex.  22,  Art.  451.) 

1.  All  invoices  are  made  out  in  the  weights  and  measures  of  the 
country  from  which  the  importation  is  made. 

2.  All  invoices  of  merchandise  subject  to  a  duty  ad  valorem,  are 
made  out  in  the  currency  of  the  country  or  place  from  wlience  the 
importation  is  made. 

3.  When  the  value  of  the  foreign  currency  is  fixed  by  law  (see  Art. 
187).  the  value  is  to  betaken  in  estimating  the  duties;  when  the 
value  is  not  fixed  by  law,  the  invoice  must  be  accompanied  by  a 
consular  certificate  showing  its  value. 

4.  All  invoices  of  importations  must,  before  the  shipment  of  the 
merchandise,  be  produced  to  and  authenticated  by  the  U.  S.  consular 
oifirer,  wln-ro  there  is  such  an  olliier.  In  countries  without  a  U.  S. 
consular  officer,  the  autlienticatiou  is  made  by  a  consul  of  a  country  in 
amity  with  the  United  St\tes  •,  or,  if  there  be  no  such  consul,  then  by 
two  respectable  resident  merchants. 
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I  ti.  All  Appraiser  is  ;iii  (tfficer  of  the  customs  who 
oxaiiiiiies  imported  nieieliundise  and  determines  the  dutiabk- 
value  and  the  rate  of  duty  of  the  same. 

1.  The  place  where  the  examinations  are  usually  made  is  called  the 
'  Public  Store." 

2.  One  package  of  every  invoice  <«nd  one  package  at  least  out  of 
3very  ten  similar  packages,  shall  be  sent  to  the  public  store  for  exauiina- 
tion.  Certain  bulky  and  heavy  articles  are  examined  at  the  wiuut 
where  unloaded.  Weighablc  and  gaugeable  goods  on  which  the  duties 
are  specific,  are  not  sent  to  the  public  store  for  examination. 

3.  When  the  appraised  value  of  any  merchandise  subject  to  an  ad 
valorem  duty  is  10%  more  than  the  invoice  value  as  entered  by  the 
importer,  then  in  addition  to  the  duty  imposed  by  law  on  the  same, 
there  shall  be  collected  20^^  of  the  duty  imposed  on  the  same. 

448.  A  Bonded  "Warehouse  is  a  place  for  the  storage 
of  merchandise  on  wliich  the  duties  or  taxes  have  not  been 
paid. 

1.  If  an  importer  does  not  desire  to  place  his  goods  at  once  in  the 
market,  or  anticipates  exporting  the  same,  by  giving  a  bond  for  the 
payment  of  the  duties  and  making  the  entry  in  the  proper  form,  he 
may  have  the  merchandise  stored  at  his  own  risk  in  a  bonded  ware- 
luiuse,  and  thus  defer  the  payment  of  the  duties. 

2.  Merchandise  may  bo  withdrawn  from  a  bonded  warehouse  for 
exportation  to  Canada  or  other  foreign  country,  without  the  ])ayment 
of  the  duty  on  the  same. 

8.  Merchandise  that  may  be  in  warehouse  under  bond  for  more 
than  one  year,  will  be  liable  when  withdi-awn  for  10  r  additional  duty. 

4.  Any  goods  remaining  in  public  store  or-bonded  warehouse  beytnid 
three  years  shall  be  regarded  as  abandoned  to  the  f;overnnient,  and 
sold  under  certain  regulations  and  the  ])r(iceeds  paid  into  the  Treasury. 

449.  Drawback. — When  distilled  spirits,  fermented 
liquors,  medicines,  and  perfumery,  upon  which  an  internal 
revenue  tax  has  been  paid,  and  foreign  merchandise  uy)on 
which  an  import  duty  has  been  paid,  are  exported,  the  tax 
or  duty  upon  the  same  is  nMnnded.  Such  return  of  the  t;iX 
or  duty  is  called  a  Drawback. 
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450.  Tlir  Free  List  is  w  list  of  articles  which  are 
exempt  from  duty. 

In  making  entries  of  free  goods,  ilie  value  as  given  in  foreign  money 
must  be  reducetl  to  U.  S,  money,  permits  must  Ix-  obtained  to  land  the 
goods,  and  certain  packages  are  sent  Ut  tlie  jjublic  store  for  examina- 
tion. 

EXAMPLES. 

451.  1.  A  mercliant  imported  from  Lyons  an  invoice 
of  silk,  the  dutiable  value  (444,  1)  of  which  was  487G5 
francs.  What  was  the  dutiable  value  of  the  same  in  U.  S. 
money,  and  what  was  the  duty  at  'o^^/o  (444)? 

Notes. — 1.  For  foreign  moneys  of  account  and  tlieir  values  in 
I'nited  States  money,  see  Art.  187. 

2.  4^7(55  francs  at  \^M  =  %****.     (See  Art.  444,  2.)    60?/  of 


*:«•*«•*  ** 


2.  Find  the  duty  on  1617  pounds  of  almonds,  at  0  rfx. 
])er  pound. 

■>.  An  invoice  of  woollen  cloth  weighing  SK!  i)oun(ls.  and 
valued  at  £327  16,s.,  was  imported  from  En^dand.  Whnt 
was  the  duty  at  50  cts.  per  pound  and  35^/  ? 

4.  An  importer  on  makinjij  his  entry  at  the  custom-lKtiiso, 
paid  the  duty  on  38716  pounds  (Invoice  weight)  of  tobacco, 
at  35  els.  per  pound.  According  to  the  return  of  the  custom- 
house weigher,  the  net  weight  was  38472  pounds.  How 
much  of  the  duty  was  refunded  when  the  entry  was 
Ii([uidated? 

5.  The  duty  on  28432  pounds  of  sugar  was  paid  at  the 
rate  of  2f  cts.  per  pound.  According  to  the  weigher's 
return,  the  net  weight  was  28218  pounds.  How  much 
additional  duty  was  collected,  the  appraiser  having  tixi'd  the 
duty  at  ?)\  cts.  per  pound  ? 

6'.  Find  the  duty  on  an  invoice  of  linens  from  Ireland, 
dutiable  value  £424  15s.  6d,  at  35^/  ? 

7.  What  is  the  duty  on  an  invoice  of  ]>orcelain  vases  from 
Paris  at  50^,  dutiable  value  9843  francs  'i 
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8.  Find  the  duty  on  475  en.  ft.  of  statuary  marble  imported 
from  Italy,  dutiable  value  16425  lire,  at  $1  per  cubic  foot, 
and  'Zb%.    ■ 

9.  What  is  the  duty  on  37420  pounds  of  pig  iron  at  $7 
per  ton  (445,  2)  ? 

10.  Find  the  duty  on  an  invoice  of  leather  goods  from 
Vienna,  dutiable  value  G429  florins,  at  35%'? 

11.  What  is  the  duty  on  an  importation  of  toys  from 
Germany,  dutiable  value  8437  marks,  at  50c^? 

12.  What  is  the  duty  at  28  cents  per  sq.  yd.  and  35%. 
on  1248  yards  of  Brussels  carpet,  27  in.  wide,  invoiced 
at  3s.  (Sd.  per  yard,  shipping  charges  (less  consul's  fee) 
£2  Us.  M.? 

13.  Find  the  duty  on  an  importation  from  Canada  of 
5284  bushels  of  potatoes,  invoiced  at  45  cts.  per  bushel, 
and  37475  pounds  of  ha}',  invoiced  at  812.50  per  ton, 
the  duty  on  potatoes  being  15  cts.  per  bushel,  and  on  h;iv 
20;^. 

H.  On  a  certain  invoice  of  34216  pounds  of  pepper,  there 
are  discounts  for  damage  as  follows:  12%  on  GlOO  pounds, 
8%'  on  6438  pounds,  and  b%  on  9642  pounds.  After  deduct- 
ing the  discount,  what  would  be  the  duty  on  the  remainder 
at  5  cents  per  pound? 

15.  The  duty  on  burlaps  is  30%  ad  valorem.  AVhat  is  the 
amount  chargeable  on  a  bal*^  containing  50  webs,  each  being 
54  yds.  and  lo  in.  long,  and  27  in.  wide,  anil  valued  at  30 
cents  per  sq.  yd.'i 

16.  What  is  the  amount  of  duty  chargeable  on  2405 
pounds  of  wool,  valued  at  i'171  8.s'..  when  the  rate  of  duty 
is  10  cts.  per  pound  and  11%  ad  valorem? 

77.  The  duty  on  certain  glass  plates  being  35  cents  per 
^T/.//.,  find  the  duty  on  316  ])oxes.  each  contaiu'iia'  20  plntc-;, 
ami  each  plate  being  24  in.  by  30  ///. 

IS.  Find  the  duty  at  25%,  on  one  engraving,  cost  in 
London  £34  5.<j..  case  and  shipping  charges  15.<f.,  commis- 
sion 2^%. 
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19.  What  is  the  fluty  at  $1  per  cv.Jl.  and  25^/,  on  a  block 
of  marble  2x3x7//.,  iinportofl  from  Ftaly,  dutiable  value 
3450  lire  ? 

20.  Find  the  duty  on  4175  Ihs.  cloves  at  5^  per  lb.,  476  lbs. 
cinnamon  at  20^,  and  5437  lbs.  rice  at  H^'f. 

Find  the  dutiable  value,  and  calculate  the  duty  on  the 
following  invoices  and  entries: 

21.  Invoice  of  one  package  merchandise,  purchased  by 
Gladhill  &  Co.  for  account  of  D.  Buckley  &  Co.,  New 
York,  and  forwarded  for  shipment  to  D.  &>  C.  ^[acIveh. 
Liverpool. 


£ 

8. 

d. 

D.B. 

4  Pieces  Cotton  Pantaloon  32  in.  wide,  . 

207 

$1729     l^yd, 

30  80, 

31  77^, 

32     79,    315^  (less -^)  307  @  2.S.  2d, 

** 

* 

* 

1\%  discount, 

** 

4^* 

** 

* 

Consul's  Certificate, 

14 

10 

2^^^  Commission, 

16 

5 

** 

* 

* 

Less  Consul's  Certificate  (not  dutiable). 

14 

10 

33 

11 

7 

Entry  of  merchandise,  imported  by  D.  Buckley  &  Co. 
in  the  Str.  "Catalonia''  from  Liver|)ool.  Xew  York.  Jan. 
1.2,  1882. 


D.B. 

One  case  cotton,     . 

S6<. 

33-11-7 

207 

@  4.860.5 

^z 

i^***. 

Duty  35^;  of  $*** 

= 

^**** 

352 
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22.  Invoice  of  700  bales  leaf  tobacco  shipped  by  F.  B. 
DEL  Rio  &  Co.,  per  Str.  "Niagara''  for  New  York,  and 
consigned  to  FHEJtiiRicK  dk  Baky  &  Co. 


F.  B. 

S328  / 

/402T 

700  bales  83077  m.,   .... 

Charges. 
Baling, $525. 

Export  duties,  .     .     .     3407.39 

Consul  fee,  ....           2.75 

Small  charges, ...         49 

Commission  2|-%,      .     .     . 
Spanish  gold, 

*3o000 

** 

***** 
*** 

** 
** 

§.***** 

** 

Havana,  Dec.  27,  1881. 

Custom  House,  New  York,  Collector's  Office,  Jan.  4, 1882. 
Bond  No.  9817. 

Entry  of  merchandise,  imported  on  the  third  day  of 
January,  1882,  by  Frkdekick  de  Bary  &  Co.,  in  the  Str. 
"Niagara"  from  Havana. 


Marks. 

F.  B. 


N08. 


Parkaf;es  and  Contents. 


WMfilblt. 


$39958.74 
<a  .93,2= 

♦•*♦•♦. 


700  bales  Leaf  Tobacco 

Duty  84240  U)K.  0iZ5(t  =     J!*****. 

+Weigher«  rctiirn  Kmr,  /&.<.  nt  3.W     -^       *****.♦* 
Refund **♦♦.♦* 

i  .\>l<le<l  \>\  lli<'  ll>|iii<lnt<>r. 


23.  What  is  the  duty  on  an  invoice  of  crockery  invoiced 
at  £1275  16.S.  M.  /.  o.  h.  (free  on  ))oard),  at  40^;  ? 

24.  What  is  the  duty  on  2801(!  pounds  of  steel  rails  at 
lJ-0  per  pound,  and  11438  pounds  of  tin  plates  at  l^<f  per 
pound? 
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Definitions. 


453.  Partnership  is  the  association  of  two  ov  more 
persons  who  join  their  capital  and  services  for  the  jjiirpose 
of  conducting  business,  the  gains  or  losses  being  shared  in 
such  proportion  as  may  be  stipulated  in  the  agreement. 

The  business  association  is  called  a  Finn,  House,  or  Company  ;  and 
each  individual  of  the  association  is  called  a  Partner. 

458.  A  Special  Partner  is  one  who  takes  no  active 
part  in  the  business,  and  whose  liabihty  is  limited  to  the 
amount  of  his  investment.  In  order  to  thus  limit  his 
liability,  the  amount  of  his  investment  must  be  duly  adver- 
tised, and  he  must  take  no  active  part  in  the  business. 

The  partners  who  conduct  the  business  are  called  Gen- 
eral Partners.  Their  private  property  is  liable  for  the 
debts  of  the  partnership. 

454.  The  Capital  or  Capital  Stock  is  the  money  or 
other  property  which  is  invested  in  a  business. 

The  partners'  accounts  are  used  to  show  the  amounts  invested.  / 
In  most  firms,  the  investments  are  entered  in  the  partners'  "  stock 
iccounts,"  and  the  amounts  withdrawn  by  the  partners  during  the 
year  and  their  salaries  are  entered  in  thrir   '  ])ri%-ate  accounts." 

455.  A  Resource  or  Asset  is  any  kind  of  property 
belonging  to  the  concern  having  a  financial  value. 

456.  A  Liability  is  a  debt  owing  by  the  concern 

457.  The  Net  "Worth  of  a  concern  is  the  escesi,  j{  it* 
resources  over  its  outsidi'  li.ibilities. 
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458.  The  Net  Insolvency  of  a  concern  is  the  excess 
of  its  outside  liabilities  over  its  resources.  The  concern 
being  unable  to  pay  its  debts  in  full,  it  is  said  to  be 
insolvent. 

459.  G-ains  or  Losses,  how  shared. — In  most  part- 
nerships, the  gains  or  the  losses  are  divided  according  to 
certain  fractions  or  percentages ;  the  inetjualities  of  the 
investments  are  adjusted  by  allowing  interest  upon  the 
same  ;  and  the  partners  receive  salaries  for  their  services 
rendered.  (See  Ex.  26,  Art.  461.)  Sometimes  the  net 
gain  or  net  loss  is  shared  in  proportion  to  the  investments 
(Ex.  9,  Art.  461),  or  the  average  investments.  (Ex.  20, 
Art.  461.;  In  joint  stock  companies  the  gains  (dividends) 
and  the  losses  (assessments)  are  shared  in  proportion  to  the 
investment  or  the  amount  of  stock  held. 

460.  Gains  or  Losses,  how  found. — When  the 
books  have  been  kept  by  "  Single  entry,"  and  when  no 
books  have  been  kept,  the  gain  is  found  by  subtracting  the 
net  worth  (457)  at  commencing,  or  the  investment,  from 
the  net  worth  at  closing ;  and  the  loss,  vice  versa. 

When  the  books  have  been  kept  by  "  Double  entry,"'  tlie 
gain  may  be  found  as  above,  or  by  subtracting  the  sum  of 
the  separate  losses  from  the  sum  of  the  separate  gains. 
The  results  by  the  two  methods  should  be  the  same  and 
should  prove  each  other. 

EXAM  PLES. 

461.  1.  A  and  B  are  partners,  A  sharing  \  of  the  g:iin 
or  loss  and  B  |.  A  invests  §:)000,  and  H  *2350.  At  tiie 
end  of  the  year  their  resources  and  liabilities  are  as  follows: 
merchandise  on  hand,  per  inventory.  |i2<iOO:  real  estate. 
17000;  cash,  on  hand  and  in  bank,  *1532  ;  due  on  personal 
accuinits,    '•?164'/.25 ;    notes    o.i    hiind.    $1000;    notes    out- 
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standing,  $800 ;  owing  by  the  concern  to  sundry  pers(jns, 
$4471.69.  What  is  the  amount  of  net  resources  belonging 
to  each  partner  ? 

First  Operation. 
Resources. 


Merchandise  on  hand,  . 

$2000 

Real  estate,  . 

7000 

Cash  on  hand, 

1532 

Personal  accounts, 

1640.25 

Bills  receivable,    . 

1000 

$13172.25 

LlABIL 

ITIES. 

Bills  payable. 

$800 

Personal  accounts, 

4471.69 

5271.69 

Present  worth, 

.     $7900.56 

Investments  (subtracted), 

7350. 

Total  net  gain, 

.       $550.56 

f  of  $550.56  =  $367.04,  A's  share  of  the  gain. 
\  of  $550.56  =  $183.53,  B's  share  of  the  gain. 


A's  investment, 

Plus  his  gain, 

Equals  his  present  worth, 

B's  investment, 

Plus  his  gain, 

Equals  his  present  worth, 

Total  present  worth,  as  above, 


$5000 
367.04 


$2350 
183.52 


$5367.04 


$2533.52 
$7900.56 


Second  Operation. 

Analysis. — Theoretically,  all  tlie  resources  of  a  business  belong  to 
the  creditors  and  the  partners  (proprietors),  the  partners'  investments 
being  regarded  as  liabilities  ;  hence,  the  resources  and  liabilities — in- 
cluding the  partners'  accounts — should  bo  equal.  If  in  a  statement 
of  tlie  condition  of  a  business,  the  resources  and  liabilities  thus  con 
sidered  should  not  be  equal,  it  is  evident  that  the  partners'  account-; 
do  not  show  their  true  interests,  and  the  inference  is  that  a  gain  «ii 
loss  has  occurred  which  has  not  been  entered  to  tluir  ai-oounts.     The 


5d56 
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excess  of  resources  over  liabilities  would  in  such  case  show  tlie  gaiu, 
as  would  the  excess  of  liabilities  over  resources  show  the  loss.  In 
order  to  restore  the  tquilibrium,  the  gain  should  be  credited  or  the 
loss  debited  to  the  partners'  accounts. 

1.  Statement  before  adjusting  Partners'  Accounts. 


Resources. 

LlABILITIKS. 

Merchandise, 

2000 

Bills  payable, 

800 

Real  estate. 

7000 

Personal  accounts, 

4471.09 

Cash,  .... 

1532 

A's  investment,  . 

5000 

Personal  accounts, 

1640.25 

B's          do. 

2350 

Bills  receivable,  . 

1000 

13172.25 
12621.69 

12621.69 

Excess  res'rc's  (net  gain),      550.56.      A's  |,  $367.04;  B's  J,  $183.52. 


2.  Statement  .vfter  adjusting  Partners'  Accounts. 


Resources. 
Merciiandise, 
Heal  estate, 

("asli 

Personal  accounts, 
Bills  receivable,  . 
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2000          Bills  payable,  800 

7000          Personal  accounts,  4471.69 

1532          A's  investment  and  jrain.  .■)367.04 

1640.25  I  B's        do.  -,'533.52 

1000  

13172  25  13172.26 


2.  A  and  B  are  partuert;,  A  .sharing  |  i)f  the  guiii  or  loss- 
and  B  f  A  invested  |!500U,  and  H  $2350.  During  the 
vear  the  concern  gained  on  niercluindise,  *955.56;  on  real 
estate,  $315.  The  expense  account  showed  a  loss  of  $675 ; 
the  interest  account,  $45.  AVhat  was  tlie  net  gain,  and 
ijalancc  of  each  partner's  account  ? 

Note. — The  above  i'xaini)k'  18  the  complenn-iit  i>f  Ex.  1.  The 
books  having  been  kept  by  double  entr>',  the  seimnite  gains  and  losses 
are  given,  and  the  net  gain  thus  found  The  loss  and  gain  account 
and  the  portnere'  accounts  ar.-  shown   in  the  following  uperation  iu 

skt'ltlon  lodger"  form. 


part  n  fj  ks  u  i  p  . 
Opehation. 
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Baliiiicu, 


j:^ir|04   '  Investment, 
!  (Jain,    .    . 

5:i67l(M  I  _ 

I  B<alan('c,  . 


5000 

367 

5367 


Balance,  2533 

,2683  52 


52  I  Inveiitnieni. 
Gain,    .    . 


5867  04 

Loss  AND  Gain. 


Balance, 


Expenire,     .     . 

675 

Mdse.,    .    . 

955 

56 

Interest,      .    . 

45 

Real  Estate. 

815 

A's  Gain  I,     . 

367 

04 

B's     "     i,     . 

183 

52 

1270 

56 

1270 

56 

2350| 
18.'lj.55i 

2iV«i5i 


S.  A  and  B  started  in  Inisines-s  July  1,  1881.  P^acli  put 
into  the  concern  *2200.  'I'he  re-sources  on  Jan.  1,  188'^, 
were  as  follows :  goods,  $4;>()  i :  !. ills  receivable,  $ir)UO.  The 
lial)ilities  were  *580.  A  has  drawn  out  cash,  $3000;  and  B, 
$2000.  llow  much  is  due  each  partner,  the  gain  or  loss 
being  divided  equally? 

Note. — It  must  be  borne  in  mind  that  the  amounts  drawn  out  by 
the  purtiiers  are  as  fully  resources  of  the  business  as  if  charged  to  an 
outside  party. 

J^.  On  Jan.  1,  my  brother  and  I  started  a  business  in  which 
I  invested  $900,  and  he  $400.  We  now  propose  to  separate, 
and  the  business  stands  as  follows:  stock  in  store,  $1800; 
cash  on  hand  and  in  bank,  11200 ;  outstanding  accounts, 
considered  good,  $1200.  According  to  the  agreement,  I  am 
entitled  to  f  of  the  net  gain,  and  my  brother  \.  During 
the  time  of  the  copartnership,  I  have  drawn  $4000  and  he, 
$2800.  Of  the  assets  given  above,  how  much  are  we  each 
entitled  to? 

5.  C,  D,  and  E  are  i)artners,  each  investing  $10000,  and 
each  to  share  \  of  the  gain  or  loss.  The  resources  and 
liabilities  at  the  close  of  business  arc  found  to  be  as  follows. 
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viz.:  Merchandise  on  hand,  per  inventory,  ^8159.50 ;  cash  on 
hand,  85012.88  ;  personal  accounts  due  the  firm,  $4235  ; 
notes  and  accepted  drafts  (bills  receivable)  on  hand,  $5000; 
real  estate,  $8000  ;  bonds  and  stocks,  $12000  ;  owing  by  the 
firm  to  sundry  persons,  $5505  ;  firm's  notes  outstanding 
(bills  payable),  $3000.  0  has  withdrawn  during  the  year 
$1247.87  ;  D,  $1400;  and  E,  $1489.  What  is  each  partner's 
interest  in  the  concern  at  closing  ? 

6.  C,  D,  and  E  are  partners,  sharing  the  gains  and  losses 
equally.  C's  net  investment  was  $8752.13  ;  D's,  $8600; 
and  E's  $8511.  During  the  year  the  firm's  gains  were  as 
follows:  Merchandise,  $8529;  stocks  and  bonds,  $650; 
interest,  "^985.25.  The  cost  of  conducting  the  busiuess  .vas 
$2125.     What  was  each  partner's  interest  at  closing  ? 

7.  M  and  N  are  partners,  M  sharing  f  of  the  gain  or  loss 
and  N  \.  M  invested  $15000  and  N  >i5000.  At  the  close 
of  the  business  year,  the  resources  and  liabilities  of  the  con- 
cern are  as  follows:  cash  on  hand.  -^2128:  l)ills  payal)lc'. 
S'4000  ;  bills  receivable,  $3000  ;  the  firm  owes  sundry  i)ei'- 
sons,  $8375  ;  due  the  firm  from  sundry  persons,  $16427  : 
rent  paid  in  advance,  $375  ;  mortgage  held  l)y  the  concern 
on  the  property  of  A.  G.  Pope,  $5(>(K)  ;  accrue  1  intere>;t  on 
the  same,  $150;  store  fixtures  valued  at  $835  :  merchandise 
on  hand,  S9416;  accrued  interest  on  firm's  notes  out- 
standing, $112  ;  accrued  interest  on  notes  held  by  the  firm. 
><75.  M  has  withdraAvn  $2465  ;  and  N,  $2275.  According 
to  the  agreement,  each  partner  is  to  receive  a  salary  of 
1^500.  What  are  the  separate  interests  at  the  close  of  the 
business? 

8.  X,  Y,  and  Z  commence  business  without  capital.  Ac- 
cording to  the  partnership  contract,  X  is  to  receive  a  salary 
of  $3000  ;  Y,  $2500  ;  and  Z,  $2000  :  the  gain  or  loss  to  be 
divided  equally.  During  the  year,  X  withdraws  $300(» ;  Y, 
$3800;  and  Z,  $1800.  What  is  the  balance  due  each  partner 
at  the  end  of  the  year,  if  the  gain,  without  taking  into 
account  the  partners'  salaries,  is  $9000? 
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9.  A  and  B  are  i>artnciri  in  business,  the  gain  or  loss  to 
be  divided  in  proportion  to  their  investments.  A  invested 
$8750;  B  invested  $4000.  The  net  gain  is  $2726.15.  What 
is  each  partner's  share  ? 

FiKST  Operation.— Fractional  Method. 

Analysis.— Since  A'.s  invcstiui'iit,  !j;87oO,  is  iVvVo  o'"tl>e  total  invest- 
nient,  ho  is  entitled  to  iV/so  "^  ^^^  M:»^i"  :  and  f"r  a  similar  reason,  B 
is  entitled  to  /^Vso  "^  t^*^  gai"- 

^%%  =  if  ;  ^  of  $3726.15  =  Jt^lBTO.H'J,  A'.s  gain. 
-f-y?,0gO^  rr  i«  ;  !'•  of  $27-26.15  =    $855.20,  B's  gain. 

Second  Operation. — By  Phoi'ohtjon. 

Analysis. — The  total  investment  is  t<>  eaili  partner's  investninnt 
as  the  total  gain  is  to  each  partner's  gain. 

$12750  :  sS75()  ::  $2726.15  :  $1870.89,  A's  gain. 
$12750  :  $4000  ; :  .1:2726.15  :  •>:  S55.26,  B's  gain. 

Note. — Cancel  any  factor  common  to  the  given  extreme  and  eicher 
of  the  means. 

Third  Operation. — By  Percentage. 

Analysis.— $3726.15,  the  gain,  is  21  ^816'^  of  $12750.  tlie  total 
investment.  The  partners'  gains  arc  therefore  21.3816 'r  of  their 
respective  investments. 

21.3816%  of  $8750  =  $1870.89,  As  gain. 

21.3816%  of  $4000  =  $  855.26.  B's  gain. 

Note. — In  order  to  produce  exact  results  by  this  method,  it  is 
necessary  to  extend  the  number  expressing  the  rate  per  cent,  of  the 
giiin  or  loss  to  several  decimal  |)laces. 

10.  E,  F,  G,  and  II  enter  into  a  joint  specnhition.  K 
advances  loOOO,  F  $7000,  G  $8000,  and  II  $10000,  tlie  gain 
or  loss  to  l)e  divided  according  to  their  investments.  Tlioy 
gain  $14285.     What  is  the  share  of  each  ? 

11.  A  lot,  whose  front  is  240  feet  and  whose  depth  i>  loo 
feet,  is  bought  by  A,  B,  ami  C.  who  pay  respectively  $;)000. 
$4000,  and  $5000.  How  many  feet  fn.iil  is  each  entitle.!  I... 
if  it  is  divided  in  proportion  to  their  investments  ? 
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12.  Four  merchants  ship  goods  on  joint  account.  A  puts 
in  S6000,  B  S5500,  C  $4200.  and  D  84S0n.  What  will  be 
each  man's  share,  if  the  gain  is  ?!t.»20U  r 

lo.  Five  persons  having  claims  against  the  government, 
placed  their  ciaiius  in  the  hands  of  an  agent  for  collection  ; 
A's  claim  anntunted  to  8500,  B's  to  $425,  C's  to  ^300.  D's  to 
$250,  and  E'f^  to  -^Ko  ;  but,  after  the  agent  had  deducted 
his  fees,  there  remained  only  $1237.50.  How  much  did 
each  claimant  receive? 

l.'f.  A  and  B  are  partners.  They  have  cash  aiul  notes  on 
hand  to  the  amount  of  $6475.28.  A  has  drawn  from  the 
concern  >?24T8.30,  and  B  has  drawn  $1010.48.  A  invested 
$4287.40,  and  B,  $1037.75.  The  firm  owe  sundry  persons 
$5016.82.  What  is  each  partner's  j)resent  interest  in  the 
concern,  if  they  share  equally  in  gains  and  losses  ? 

15.  A  and  B  are  partners,  A  investing  -j  of  the  capital, 
and  B  \  ;  the  gains  or  losses  to  be  shared  in  the  same  pr<»- 
portion.  The  following  is  an  exhibit  of  the  business, 
excepting  the  partners'  accounts,  at  the  close  of  a  certain 
period:  Resources,  ca^h,  $3775:  Stone  &  Co.,  $150:  A.  R. 
Mead,  $1200;  bills  receivable,  $5500;  interest  on  the  same. 
$125;  merchandise,  $5140.  Liabilifies.  L.  Blair,  $500: 
W.  H.  Rice,  $723;  Martens  &  Bultnian.  $517.04:  bills 
payable,  $3300  ;  interest  on  the  same,  $109.  The  net  gain 
during  the  year  was  $3174.  What  was  each  partner's 
original  investment  ? 

16.  Upon  a  close  valuation  of  the  i)ersonal  aceounts  due 
the  firm  in  the  preceding  exami)le,  tlie  partners  are  con- 
vinced that  Stone  &  Co.'s  is  worth  no  more  than  hQ%  of  its 
face;  and  A.  R.  Mead's,  25;^  of  its  face.  Upon  this  valua- 
tion what  woidd  be  tiie  gain,  ami  what  ihc  condition  of  the 
partners'  accounts  at  closing? 

17.  P  and  Q  are  partners,  each  to  reeeivi'  inlere^t  on  his 
net  investment  at  the  rate  of  6^<^^  per  annum,  and  the  net 
gain  or  loss  to  be  ili\  ided  equally  P  invests,  Jan.  1,  $5000; 
Mar.  1,  $4000;  June   ic.  si.-.oO:  and  draws  out   .\pr.   10, 
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12500.  Q  invests,  Jan.  1,,  S8000;  Sept.  16,  S2000;  and 
dj-.:w8  0ut  June  1,  $1.5U0;  Nov.  11,  $500.  At  the  close  of 
the  year,  the  net  gain  is  found  to  be  $4475.25,  without 
talcing  into  account  the  interest  on  the  partners'  accounts. 
What  is  the  amount  due  each  partner  after  the  gain  is 
adjusted  ?     (Time  by  Compound  Subtraction. ) 

Notf:. — From  the  given  gain  subtract  the  iuteiesl  due  the  partners 
on  their  net  investments.  Credit  the  partners  wtli  their  investments, 
with  their  net  interest,  and  with  their  respective  shaiu's  of  the  gain. 

IS.  A  ;uul  B  have  been  doing  business  as  partners,  A 
sharing  f  and  B  '\  of  the  gains  and  losses.  A  invested 
$4500,  average  date  Mar.  25,  1882  ;  and  drew  out  *2T00, 
average  date  Sept.  12,  1882.  B  invested  $7200,  average  date 
June  17,  1882;  and  drew  out  $3750,  average  date  Oct.  25, 
1882.  At  the  time  of  their  dissolution,  Jan.  1.  1883,  the  debts 
of  the  firm  were  all  paid  and  they  had  on  hand  belonging  to 
the  firm  !i<8750  in  cash.  How  shall  the  money  l>e  divided, 
each  being  allowed  interest  at  Gfr  on  his  investment  an«l 
charged  with  interest  at  the  same  rate  on  the  amounts 
drawn  ?  (Time  by  exact  days.  Interest  360  days  to  the 
year. ) 

10.  A  and  B  are  partners,  A  having  |  and  B  f  interest. 
A  advanced  in  business  $12000.  average  date  Jan.  12.  1883: 
and  drew  out  $1265,  average  date  Oct.  20,  1883.  B  advanced 
$7500,  average  date  Apr.  5,  1883  ;  and  drew  out  $2560, 
average  date  Nov.  25,  1883.  Jan.  1.  1884,  A  purchases  B's 
interest  in  the  business,  and  at  that  date  the  assets  are  as 
follows  :  Cash,  $5800  ;  merchandise,  $6250 ;  notes  on  hand. 
$7300;  accrued  interest  on  the  same,  $387,14;  personal 
accounts,  $5700.  The  liabilities  are  ns  follows  :  Notes  out- 
.';tanding,  $4200;  accrued  interest  on  the  same,  $227.65; 
personal  accounts,  $2500.  How  much  is  B  entitled  to,  5'", 
of  the  personal  accounts  being  considered  uncollectible,  and 
interest  being  reckoned  on  the  partners'  account  at  Gf^'  per 
annum  (365  days  to  the  year)  ? 


or,-? 
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20.  A  and  B  are  partners,  gain  or  loss  to  be  divided  in 
proportion  to  average  investment.  A  invests,  Jan.  1,  ^4000; 
Mar.  I,  62U00;  Oct.  1,  $3000;  and  withdraws  July  1, 
-S1500:  Dec.  1,  iSlOOO.  B  invests,  Jan.  1.  AC.OOO  ;  Sept.  1, 
83000.  Tliey  close  their  books  Jan.  1  of  the  following  year 
and  find  they  have  gained  $3456.  What  is  each  partner's 
share  ? 

Note. — An  Average  Investment  is  an  investment  for  a  certain 
period  of  time  equivalent  to  several  investments  for  different  periods 
of  time. 


A  invested     Jan.    1, 
Mar.   1, 


OPERATION. 

5i;4000xl2  =  S48000 


Oct. 

A  withdrew  July 

Dec. 


2000  X 10  = 
301)0  X  3  = 
1500  X  6  = 
1000 X  1  = 


77000 


A's  average  investment  for  1  month. 


20000 
9000 
9000 

1000   10000 
67000 


Oh, 
A  invested     Jan.    1,       $4000  x    2  rr    $8000 
Mar.   1.         2000 

6000  x    4  rr    24000 
withdrew  July   I,         loOO 

4500  X    3  -     13500 
invested    Oct.     1.         3000 

7500  X    2    -     15000 
withdrew  Dec.   1,         1000 

6500  X    1  =      6500 
A's  average  investment  for  1  month,    $67000 

Analysis. — By  the  first  operation,  we  suppose  eacli  investment  to 
l.e  made  for  the  remainder  of  the  time.  To  find  the  average  invest- 
ment, multiply  each  investment  and  withdrawal  by  the  intorvul 
between  its  date  and  time  of  settlement.  Subtract  the  products 
obtiiined  from  the  withdrawals  from  the  products  obtained  from  tbe 
investments.  The  remainder  will  be  the  averajje  investment  for  1 
month,  if  the  time  is  found  in  months.  A's  investment  of  Jan.  1  is  in 
the  business  12  months  uJan.  1  to  Jan.  1);  the  use  of  !f4(K)n  for  12 
months  is  equivalent  to  the  use  of  $4H000  for  1  month.     Treating  the 
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other  investments  in  like  manner,  we  find  A's  total  invostmeDtB  are 
equivalent  to  $77000  for  1  month.  A's  withdrawals  are  equivalent  to 
$10000  for  1  month.  A's  net  average  investment  is  therefore  equiva- 
lent to  $67000  for  1  month. 

By  the  second  operation,  we  find  the  actual  amount  in  the  business 
for  each  month  of  the  year.  Jan.  1,  A  invested  ^4000,  which  was  in 
the  business  until  Mar.  1,  or  for  2  months.  Mar.  1,  he  added  f2000, 
making  his  total  investnit-nt  $6000,  which  was  in  the  business  until 
July  1,  or  for  4  months.  July  1,  he  withdrew  $1500,  leaving  in  the 
business  $4500  until  Oct.  1,  or  3  months,  etc.  The  several  net  invest- 
ments as  found  in  this  manner  are  equivalent  tc  $67000  for  1  month. 

B's  average  investment,  as  found  by  either  of  the  above  methods,  is 
$84000  for  1  month. 

A's  average  investment  for  the  year  is  $5583.3o.'j  ;  and  B's,  $7000. 
To  avoid  fractions,  divide  the  gain  in  pro[)ortion  to  the  average  invest- 
ments for  1  month.  After  the  average  investments  are  found  for  a 
common  time,  the  gain  may  be  dividec'  according  to  either  of  the 
methods  under  Ex.  9  By  the  fractional  method,  A  would  be  entitled 
to  /g'y  of  the  gain,  and  B  to  ^^g\. 

21.  C  and  D  are  partners,  gain  or  loss  to  he  divided  in 
proportion  to  average  investment.  C  puts  in  $0000  for  one 
year,  and  $7000  for  one  and  a  half  years  ;  D  puts  in  $6000 
for  two  and  a  half  years.  The  net  loss  is  $1565.40.  What 
is  each  one's  share  ':* 

"22.  A,  B,  and  C  are  partners.  A  puts  into  the  concern 
$3000,  hut  withdraws  half  of  it  at  the  end  of  0  month.<;  B 
puts  in  12000,  and  adds  *500  to  it  at  the  end  of  4  months  ; 
C  puts  in  12500  for  the  whole  year.  The  gain  during  the 
year  is  $1700.     What  is  each  one's  share  ? 

2S.  Three  contractors  agree  to  huild  a  road  for  $10000. 
A  has  25  men  at  work  for  10  days  and  30  men  for  34  days. 
B  has  40  men  for  10  days  and  45  men  for  40  days.  C  has 
48  men  for  50  days.  C  receives  §200  e.xtra  for  superin- 
tending tlie  work.  How  much  is  each  contractor  entitled 
to? 

2J^.  J,  K,  and  L  are  partners,  gain  or  loss  to  be  divided 
according  to  average  investment.  J  invests  as  follows  : 
Jan.  1,  $6000  •.  Apr.  1,84000.     K  invests,   Jan.   1,  $8000; 
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L  inveots,  Jan.  1,  $7000 ;  Apr.  IG,  $"^500 ;  and  draws  out 
June  IG,  $3500.  At  the  end  of  the  year  the  net  gain  is 
found  to  be  ^41.']."). 60.  What  is  each  partner's  share  ? 
(Time  by  Compound  Subtraction.) 

25.  A,  B,  and  0  form  a  copartnership  under  the  follow- 
ing conditions:  A  is  to  niauagc  the  business,  and  to  receive 
therefor  $2400  per  annum,  which  amount  is  tu  lie  credited 
as  July  1.  He  is  to  receive  interest  on  his  salary  and  to  pay 
interest  on  sums  withdrawn  at  the  rate  of  G^r  per  annum. 
B  and  C  are  to  furnish  the  capital,  and  to  receive  interest 
therefor  at  the  rate  of  Q%  per  annum.  The  net  gain  or  loss 
to  be  divided  equally.  B  invests,  Jan.  1,  $10000  ;  Aj^r.  1. 
$5000.  0  invests,  Jan.  1,  $10000  ;  July  1,  !!;5000  ;  and 
draws  out  Sept.  IG,  $500.  A  draws  out,  Feb.  1,  $--i00; 
Mar.  1,  $400;  July  11,  $500  ;  Oct.  1,  ^200;  Nov.  21,  $100. 
At  the  end  of  the  year,  the  gain — without  taking  into 
account  either  the  salary  to  be  paid  to  A  or  the  interest  on 
the  partners'  accounts — is  $84.37.10.  What  w^ill  be  the  bal- 
ance of  each  partner's  account,  when  all  the  items  have 
been  properly  entered  ? 

26.  A,  B,  and  C  are  partners,  A  sharing  |  of  the  gain  or 
loss,  B  f,  and  0  \.  Interest  is  to  be  reckoned  at  the  rate 
of  (i%  per  annum  (3G5  days  to  the  year)  on  the  partners' 
accounts,  and  each  partner  is  to  receive  a  salary  of  $1800. 
to  be  credited  as  July  1.  A  invested  Jan.  1,  $16000  ;  and 
withdrew  during  the  year  $4875,  average  date,  Aug.  21.  B 
invested,  Jan.  1,  $20000;  and  withdrew  $0224,  average 
date,  June  18.  C  invested,  Jan.  1,  $5000  ;  and  withdrew 
$2625,  average  date,  July  31.  Jan.  1,  of  the  following  year, 
the  merchandise  account  shows  a  gain  of  $18437.16;  the 
interest  account  (not  including  the  interest  on  the  part- 
ners' accounts)  a  gain  of  >'58G.38 ;  sundry  consignment 
accounts  show  a  net  gain  of  $1287.14.  The  expense 
account  (not  including  tlic  partners'  stilnries)  shows  a  loss 
of  $3424.75.  What  is  each  partner's  interest  in  the  busi- 
ness at  closing  ? 
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Definitions. 

463.  A  National  Bank  is  a  bank  organized  under  the 
laws  of,  and  chartered  by,  the  United  States. 

1.  Associations  for  the  jjurpose  of  carrying  on  the  business  of  bank- 
ing may  be  formed  by  any  number  of  persons,  not  less  in  any  case 
than  five  (R.  S  i^  5133). 

3.  No  association  shall  be  organized  with  a  less  cajjital  than 
.flOn.OOO ;  except  that  banks  with  a  capital  of  not  less  than  $.'>(), 000 
may,  with  the  approval  of  the  Secretary  of  the  Trcasiny.  l)e  organized 
in  any  place  the  population  of  which  does  not  exceed  (>,00()  inhaliitants. 
No  association  shall  be  organized  in  a  city  the  population  of  which 
exceeds  50,000  persons  wlih  a  less  capital  than  .*20(t.(H)0.  The  capital 
stock  shall  be  divide!  into  shares  of  ijilOO  each. 

3.  Every  national  bank,  before  it  shall  be  authorized  to  coinnientf 
business,  shall  transfer  and  deliver  to  the  Treasurer  of  the  I'nired 
States,  any  U.  S.  registered  bonds,  bearing  interest,  to  an  annmnt  not 
less  than  one-third  of  the  capital  stock  paid  in  ;  exce])t  that  national 
banks  having  a  capital  of  11.50,000  or  less,  shall  not  l)e  required  to 
deposit  U.  S.  bonds  in  excess  of  one-fonrth  of  their  cajiital  stock,  as 
security  for  their  circulating  notes. 

4.  National  banks  are  authorized  to  discount  *ud  neprotiate  notes, 
drafts,  etc. ;  to  receive  dejKJsits ;  to  bu>  and  sell  exchange;  to  loan 
money  on  personal  security  ;  and  to  issue  circulating  notes. 

5.  National  banks  are  prohibited  from  making  loans  on  real  estate 
(R.  S.  t;513T),  or  on  security  of  their  own  shares  of  cai^tal  except  to 
secur>'  debts  ))revi')nsly  contracted  (R.  S.  5^5301). 

They  are  als)  prohibited  from  making  loans  to  oni'  [H-rson  t)r  asso- 
••iation,  excepting  on  business  paper  representing  actually  existing 
value  as  security,  in  excess  of  one-tenth  of  th<^  ca|  i'al  of  ilie  bunk. 

().  The  stockholders  of  a  national  b<ink  are  individually  lial)le 
(e<pially  ami  ratably,  and  not  one  for  another)  for  au  amount  equal  to 
the  pur  value  of  the  capital  stock  held  by  them. 
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rIGS.  Circulation.— Upon  a  deposit  of  registered  bonds, 
the  association  making  the  same  shall  be  entitled  to  receive 
from  the  Comptroller  of  the  Currency  circulating  notes 
equal  in  amount  to  90^^  of  the  current  market  value,  not 
exceeding  par,  of  the  U.  S.  bonds  so  deposited,  and  at  no 
time  shall  the  total  amount  of  such  notes  exceed  90^  of 
the  amount  actually  paid  in  of  its  capital  stock. 

1.  Any  national  bank  desiring  to  decrease  its  circulation  may  de- 
posit lawful  money  (specie  or  legal-tenders)  with  the  Treasurer  of  the 
United  States  in  sums  of  not  less  than  ^9.000,  and  withdraw  a  propor- 
tionate amount  of  bonds  held  as  security  for  such  notes. 

No  national  bank  wliich  makes  any  deposit  of  lawful  money  in 
order  to  withdraw  its  circulating  notes,  shall  be  entitled  to  receive 
any  increase  of  its  circulation  for  the  period  of  six  months  from  the 
time  it  made  such  deposit.  Not  more  than  $3,000,000  shall  be  de 
posited  during  any  calendar  month  for  this  purpose. 

2.  The  State  bank  circulation  wholly  ceased  after  Congress  had 
imposed  a  penalty  of  10'^  in  the  form  of  a  tax  every  time  it  should  be 
issued.     This  act  took  effect  Aug.  1,  1806. 

464.  Redemption. — The  circulating  notes  of  national 
banks  are  redeemed  in  lawful  money  by  the  banks  which 
issued  them  and  by  the  Treasurer  of  the  United  States  at 
Washingion,  D.  C. 

1.  Every  national  bank  shall,  at  all  times,  keep  and  have  on  deposit 
in  the  Treasury  of  the  United  States  in  lawful  money  of  the  United 
States,  a  sum  equal  to  5%  of  its  circulation,  to  be  held  and  used  for 
the  redemption  of  such  circulation. 

2.  All  national  banks  which  go  into  voluntary  liquidation  shall, 
within  six  months  thereafter,  deposit  in  the  Treasury  an  amount  of 
lawful  money  equal  to  the  amount  of  their  circulating  notes  outstand- 
ing The  law  also  requires  that  full  provision  shall  be  made  for  the 
redemption  of  the  circulating  notes  of  any  insolvent  bank  before  a 
dividend  is  made  to  its  creditors.  Thus  it  will  be  seen  that  no  asso- 
ciation can  close  up  its  business  without  first  providing  for  the  pay- 
ment of  all  its  circulating  not(>s,  and  that  the  amount  depositi-d  for 
their  redemption  must  remain  in  the  Treasury  until  the  last  outstand- 
ing note  shall  have  been  jjresentcd.  It  is  therrfnre  plain  that  the 
government,  and  not  the  bank,  receives  all  the  benefit  arisiug  from 
lost  or  unredeemed  circulating  notes. 
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■  465.  K/escrve. — The  national  banks  in  the  reserve 
cities*  are  required  by  law  to  hold  a  reserve  of  25%  of  their 
deposits ;  all  otlier  national  banks  15%.  The  excess  above 
legal  requirements  is  called  ''surplus  reserve." 

Tlu!  reserve  is  made  uj)  of  specie,  legal-tender  notes  (184),  gold 
certiiiciites,  silver  certificates,  l)aiances  due  froju  reserve  agents,  and 
tlie  5%,  redemption  fund,  with  the  U.  ri.  Treasurer  (4:G4,  1). 

466.  Surplus  Fund. — The  law  provides  that  a  surphis 
fund  sliall  be  aceuiniilated,  l)y  setting  aside,  before  the  u.sual 
semi-annual  dividend  is  declared,  one-tenth  part  of  the  net 
profits  of  the  bank  for  the  preceding  half-year,  until  the 
surphis  fund  shall  amount  to  20^c  of  its  capital  stock. 

467.  Taxation. — The  national  l)anks  pay  to  the  United 
States  a  tax  of  I'l  annually  upon  the  average  amount  of  their 
notes  in  circulation,  -%%  annually  iip(m  the  average  amount 
of  their  deposits,  and  p/o  annually  upon  the  average  amount 
of  capital  not  invested  in  U.  8.  bonds. 

Tlie  hanks,  other  than  national,  pay  taxes  to  tlie  I'nited  States  on 
accoxint  of  their  deposits  and  capital,  at  the  same  rates  as  are  paid  by 
the  national  hanks. 

EXAMPLES. 

468.  1.  The  impairment  of  the  capital  stock  (^300000) 
of  an  insolvent  national  bank  was  -t'^KJOdO.  What  was  the 
rate  per  cent,  of  the  assessment  made  upon  the  stockholders 
for  the  purpose  of  making  good  the  deficiency  (46ti.  (>)  ? 
How  much  was  Mr.  A.  obliged  to  i)ay,  who  owned  SO  shares? 

2.  AVhat  amount  of  bank  notes  is  issued  to  a  national 
bank  that  deposits  fv'80000  in  U.  8.  bonds  to  secure 
circulation  (4615)  ?  How  much  is  its  redemption  fund 
(464,  I)  ? 

*  The  reserve  cities  are  New  York.  Boston,  Philn-lelplila,  Baltimore,  Alhiny, 
Pittijbnrch,  Washincton,  New  Orli-an-,  Louisville  Ciiirinnatl,  Cleveland,  Cbica^ 
Detroit,  Milwaukee,  8aint  Louis,  and  S;in  Fnincisco. 
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3.  A  national  bank,  desiring  to  reduce  its  circulation, 
deposits  with  tlie  Treasurer  of  the  United  States  '^t>7000  in 
legal-tenders,  and  sells  the  bonds  withdrawn  (-iCJt*^,  1),  in 
the  market  at  llSf.     What  were  the  proceeds? 

J^.  How  much  is  the  redemption  fund  of  a  bank  whose 
circuhition  is  $427500?  What  is  the  amount  of  bonds  on 
deposit  to  secure  its  circulation  ? 

ft.  The  Xcw  York  associated  banks,  according  to  tne 
statement  of  Saturday,  Mar.  35,  1882,  held  858.602,100  m 
specie  and  $16,150,900  in  legal-tenders.  Their  deposits  on 
the  same  date  were  $285,659,600.  What  was  the  excess  ot 
reserve  (465)  above  legal  requirements  ? 

6.  Oct.  1,  1881,  the  national  banks  of  Boston  had 
$8,286,182  in  specie,  $3,457,379  in  legal-tenders,  $75,000 
in  U.  S.  certificates  of  deposit,  $11,735,499  due  from  reserve 
agents,  and  a  redemption  fund  with  U.  S.  Tivasurer  of 
$1,603,628.  Their  deposits  were  $95,776,386.  What 
;imonnt  of  reserve  was  required?  What  was  the  surplus 
reserve  ? 

7.  W'hiii  amount  of  reserve  was  required  by  tlu' 
naiional  banks  of  the  State  of  Maine,  their  deposits  being 
$9,558,878  ? 

tS\  The  net  earnings  of  a  bank,  whose  surplus  (40G) 
is  less  than  20;^  of  its  capital  ($300000),  are  $10475.38. 
What  amount  must  be  carried  to  the  surplus  account,  and 
what  are  the  undivided  profits  after  declaring  a  dividend 
of  m  ? 

-9.  What  is  the  semi-annual  tax  (4(>7)  ui)on  a  naiional 
bank  whose  average  circulation  is  $462,730.  average  dejjosits 
11,185.952,  capital  *1.500.000? 

10.  Find  the  sem'i-auimal  tax  upon  a  banker  whose 
eapital  is  $5358.  and  wliose  average  deposits  are  $18368. 

11.  A  bank  having  a  capital  of  $250,000,  and  a  surplu.- 
of  $50,000,  earned  $58693,  and  declared  a  dividend  of 
$30000.  What  was  the  rate  of  the  dividend?  The  divi- 
dend is  what  '"Z  of  the  cajjital  and  surplus?  The  earnings 
are  what  ','  of  the  eapital  and  surplus? 


SAVINGS     BANKS. 
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4(>1).  Savings  Banks  tire  institutions  for  the  deposit 
;iiul  sale  ki-cpiii^'  ol' simill  .sums  of  money. 

-1:70.  Interest  is  usually  declared  Jan.  1st  and  July  Isl 
of  each  year,  and  when  declared  is  carried  at  once  to  the 
credit  of  each  depositor  on  the  books  of  the  hank,  where 
it  stands  as  a  deposit,  and  is  entitled  to  interest  the  same  as 
any  other  deposit.  Savings  banks,  therefore,  pay  compound 
interest. 

No  interest  is  allowed  on  the  fractional  parts  of  a  dollar, 
nor  is  any  interest  allowed  on  any  sum  withdrawn  previous 
to  the  first  day  of  January  or  July,  for  the  period  which 
may  have  ehipsed  since  the  last  dividend. 

4:71.  Deposits  are  practically  payable  on  demand, 
though  the  riiiht  to  re([uire  a  notice  of  60  or  9(»  days  is 
reserved. 

In  some  savings  banks,  deposits  commence  to  draw  in- 
terest Jan.  1st,  Ajn-il  1st,  July  1st.  and  Oct.  1st;  in  others, 
deposits  made  on  or  l)efore  the  first  of  any  month  draw 
interest  from  tlie  first  days  of  those  months  respectively. 

47*-i.  According  to  the  laws  of  the  State  of  New  York, 

No  i^eison  shall  have  a  deposit  larger  than  the  sum  of  three  thou- 
sand dollars 

Savings  hanks  arc  restricted  to  5',  per  annum  regular  interest. 
They  must,  however,  declare  an  extra  dividend  at  least  once  in  three 
years,  when  their  surplus  earnings  amount  to  1.5','  of  their  dei>osit.s. 

Savinas  hanks  are  allowed  to  pay  interest  on  all  sums  depositeil 
during  the  tirst  ten  days  of  January  and  .July,  ami  the  lirst  three  days 
of  April  and  October  from  ilu'  liif*i  of  those  months  respectively. 


270  SAVJ  .V  a  s     n  a  .\  k  s  . 


EXAM  PLES. 

473.  Perform  the  following  examples  according  to  both 
methods  mentioned  in  Art.  471.  Where  no  rate  is  men- 
tioned, A^f  is  understood. 

/.  Mr.  A.  deposited  in  a  savings  bank,  Jan.  1,  1882,  $145. 
How  mueh    interest   should   be   credited    to   him  July  1, 

1S83? 

OPERATION. 

14.3  An.\ltsi8. — In  any  savings  bank,  he  would  be  credited 

no  tor  the  interest  of  $145  from  Jan.  1  to  July  1,  or  6  mo.  at  A.'} 

per  anumn,     4%  per  annum  is  e<iuivalent  to  2%  for  6  mo. 

2.90 

:e.  A  ])ersoii  deposited  Dec.  30,  1881,  $150;  Feb.  20, 
1882,  140  ;  April  1,  1882,  1120  ;  May  30, 1882,  %(J0.  What 
amount  was  due  July  1,  1882,  notliing  having  been  with- 
drawn ? 

An.\lysi8. — If  interest  begrin  on  the  first  of  each  quarter,  the  first 
deposit,  .$1;)0,  will  draw  interest  from  Jan.  1,  or  for  6  mo.;  the  second 
and  third  deposits,  |160,  will  draw  interest  from  A])ril  1,  or  for  3  mo.; 
the  lust  deposit,  made  May  30,  will  rliaw  no  interest  July  1. 

If  interest  begin  on  the  first  of  each  month,  tlie  first  deposit,  $1.50, 
will  draw  interest  from  Jan.  1,  or  for  6  mo.;  the  second  deposit,  $40, 
made  Feb.  20,  will  draw  interest  from  March  1,  or  for  4  tno.;  the  third 
deposit,  $120,  made  A\m\  1,  "ill  draw  interest  from  April  1,  or  3  m.o.; 
the  fourth  deposit,  $160,  niadi!  May  30,  will  draw  interest  from  June 
1,  or  for  1  >n<>. 

J.  The  following  dej^sits  were  made  in  a  savings  bank: 
July  1,  1881,  $100  ;  July  IG,  $40  ;  Aug.  1,  $75;  Aug.  29, 
Uri':  Sept.  30,  $75;  Oct.  28,  $200;  Nov.  25,  $30;  Dec. 
.'51,  $100.     What  was  due  Jan.  1.  1882  ? 

/f.  How  much  interest  was  due  on  Ihr  foUowing  account 
July  1,  1883  ?  Deposits,  Oct.  1,  1881,  $200  ;  Dec.  31,  1881, 
$1G0  ;  Mar.  24,  1883,  $100. 

6.  What  is  the  balance  of  the  following  account  July  1, 
1879,  intercut  being  reckoned  at  G'/  until  July  1,  1877,  and 
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at  5%  thereafter:    Deposits,  Oct.  14,  1876,  ^200  ;   Mar.  3u, 

1878,  $135;  April  1,  1879,  $90. 

(J.  How  much  is  due  on  the  following  account  July  1. 

1879,  interest  being  reckoned  at  (j%  until  Jan.  1,  1877,  and 
at  5%  thereafter:  Deposits,  Jan.  31,  187G,  ^100;  Aju-.  1. 
1876,  $100;  Oct.  28,  1878,  $30;  Nov.  30,  1878,  *30  ;  Feb. 
1,  1819,  $25  ;  Mar.  1,  1879,  $25. 

7.  What  is  the  balance  of  the  following  account  July  1. 
1882  ?  Balance  due  Jan.  1, 1882,  $103.  Deposits,  Jan.  28, 
$40  ;  Mar.  30,  $125  ;  May  26,  $80.  Drafts,  Feb.  20,  $20  ; 
April  18,  $15  ;  May  3,  $25  ;  June  16, 


Analysis. — In  order  to  more  readily  determine  the  amounts  that 
are  entitled  to  interest,  arrange  the  account  in  the  following  form,  and 
find  the  balance  after  each  draft  or  after  two  or  more  drafts  made 
without  any  intermediate  deposit. 


Date. 

Deposits. 

Drafts. 

Balancci!. 

Jan.      1, 

103 

"      28, 

40 

Feb.    20, 

20 

123 

Mar.  30, 

125 

Apr.    18, 

15 

May      3, 

25 

208 

"       26, 

80 

June  16, 

100 

188 

Tlie  smallest  balance  found  is  it>V2'S,  the  amount  remaining  on 
deposit  after  tlic  draft  of  Feb.  20  ;  of  this  balance,  $108  was  on  deposit 
Jan.  1,  and  the  remaining  $20  was  deposited  Jan.  28.  (It  is  the  cus 
torn  to  d  (luct  the  drafts  from  the  last  deposits  made.)  Since  tin- 
balance,  June  16,  $188,  is  less  than  the  balance.  May  3,  $308,  it  is 
evident  that  the  excess,  $20,  has  been  withdrawn,  and  therefore  is  not 
entitled  to  interest.  Of  the  $188,  interest  has  already  been  allowed 
on  $12:i.  and  the  remaining  $6o,  it  is  seen  by  inspection,  was  dej^ositt  d 
Mar.  30. 
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If  interest  commence  the  first  of  each  quarter,  the  several  amounts 
will  draw  interest  as  follows:  $103  from  Jan  1,  or  6  months;  !i!20, 
deposited  Jan.  28,  and  if;65  deposited  Mar.  80,  making  !f85  from  April 
1,  or  3  months. 

If  interest  commence  the  first  of  each  mouth,  the  sevei-al  amounts 
will  draw  interest  as  follows:  $103  from  Jan.  1,  or  6  months;  $20, 
deposited  Jan.  28,  from  Feb.  1,  or  5  months,  $65,  defwsited  Mar  30; 
from  April  1,  or  8  months. 

8.  Find  the  bahmce  of  the  following  account  July  1 : 
Balance  Jan.  1,  -s^O  ;  deposits,  Feb.  16,  150  ;  Apr.  1,  1185. 
Drafts,  Mar.  12,  $60  ;  May  10,  $50  ;  June  20,  *60. 

9.  Find  the  balance  of  the  following  account,  Jan.  1, 
1883.  Deposits,  July  1,  1882,  #175  ;  Aug.  1,  $40;  Sept.  16, 
$280.     Drafts.  Oct.  18,  >!90;  Nov.  27,  $125. 

10.  Balance  the  following  account,  Jan.  1.  1882.  De- 
posits, July  28,  1881,  $100;   Aug.  16,  1881,  $;.".  ;   Oct.  17, 

1881,  $50 ;  Oct.  ."30,  1881,  $20.     Drafts,  8ept.  ;5o,  1881,  $25  ; 
Nov.  30,  1881,  -si 00. 

11.  Balance  the  following  Jan.  1,  1881.  Biilance  due 
July  1, 1880,  $300.  Deposits  received,  Aug.  1,  -slSO;  Sept. 
2;.  >?()0  ;  Oct.  12.  $325.  Drafts  i)ai(l.  .Inly  Ki.  S150  ;  SejU. 
1,  $150  ;  Nov.  I ;.  $70;  Dec.  18,  >^Uu. 

12.  What  is  tlie  balance  of  the  following  ai  ruunt  July  1. 
1882  ?  Balance  due  Jan.  1,  1882.  $364.48.  Deposits.  Jan. 
24,  1882,  $50;  Feb.  16,  1882,  $80;  Apr.  30,  1882,  $40; 
June  28,  1882,  $10(>.     Drafts,  Mar.  30,  1882,  $75  ;  May  19, 

1882,  $10. 

IS.  How  much  was  due  July  1,  1882,  on  tlie  following 
j)'.iss-book  ? 

Dr.     Fkanklui  Savings  Bank  in  account  with  F  G.  Snook.     Or. 


1881. 
Jau.    1     FiM-  Uuiidnd  DoIIhik. 
Mar.  80    Ninety  Dollar.-. 

1881.  IiiteruHt  ro  July. 

Oct.     1  '  One  Hniid.  Si.xiy  Uollara. 

1882.  '  Inlorcst  to  January. 
Kcl).  W     KiL'liiy  Dollars. 

M  II.  ■»     r..ri>  nollart-. 


!| 

'    1881.    1 

ilsoo 

July  ao  1 

'{    90 

•    1883. 

M   «« 

** 

'  Jan.  S 

II  100 

Jnne  1 

!  ** 

** 

1    80 

1    40 

Forty  Dollars. 
Sixty  Dollani. 
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474.  Life  Insurance  is  ;i  contract  by  which  a  com- 
pany (the  insurer),  in  consideration  of  certain  payment>, 
agrees  to  pay  to  the  heirs  of  a  person,  when  he  die^,  or  tn 
liimself,  if  living  at  a  specified  age,  a  certain  sum  of  money. 

4'7o.  The  principal  kinds  of  policies  issued  ])y  Life  In- 
surance Conii)anies  are  the  following:  Ordinary  Life, 
Limited  Payment  Life,  and  Endowment. 

4T<>.  Ordinary  Life  Policies.— On  this  kind  of  policv , 
a  ceitain  premium  is  to  be  paid  every  year  until  the  death 
of  the  insured,  when  the  policy  becomes  payable  to  the 
persons  named  in  the  policy  as  the  beneficiaries. 

A  policy  of  this  kind  yive.s  more  insurance,  for  the  same  sum  of 
money  i)ai(l  annually,  than  any  other,  though  it  is  necessary  to  con- 
tinue tlie  payments  longer  ;  as  according  to  its  terms  the  ])ayment  o." 
the  premiums  annually  continues  during  the  life-time  of  the  insured. 

477.  Limited  Payment  Life  Policies. —On  a  ]>()licy 
of  this  kind,  premiums  are  paid  annually  for  a  certain 
number  of  years  fixed  upon  at  the  time  of  insuring — or. 
until  the  death  of  the  insured,  should  that  occur  ])rior  tn 
the  end  of  the  selected  period.  The  policy  is  jxiyable  on 
the  death  of  the  insured,  whenever  that  may  occur. 

The  payments  on  this  class  of  policies  may  all  he  made  while  the 
insured  is  still  young ;  then  if  he  lives  to  old  age  the  policy  is  not  .-i 
continual  expense,  but,  on  the  contrary,  the  dividends  afford  a  yearly 
income  in  cash  ;  or  they  may  be  used  to  increase  the  amount  assured 

Tiiese  policies  are  issued  with  single  payments,  or  witlj  .">.  10,  15, 
20,  or  2o  annual  payments. 


374  LIFE      I.XSURANCE. 

478.  Endowment  Policies.— Au  Endowment  Policy 
provides  (1)  insurance  during  a  stipulated  period,  payable, 
like  that  of  any  other  policy,  at  the  death  of  the  insured 
should  he  die  within  tlie  period  ;  and  ('-i)  an  endowment, 
of  the  same  amount  as  the  policy,  payable  at  the  end  of  the 
period  if  the  insured  survive  until  that  time. 

The  Endowment  Policy  gives  the  insured  the  advantage  of  a  limited 
term  as  to  payments;  piovides  insurance  during  the  period  in  which 
his  death  would  cause  most  embarrassment  to  his  family  ;  and,  if  he 
lives  to  the  sti[)ulated  age,  the  amount  of  the  policy  is  paid  to  him  at 
a  time  when  he  may  need  it. 

479.  A  Non-Forfeiting  Policy  is  one  which  does  not 
become  void  on  account  of  non-payment  of  premiums. 

1  According  tu  the  laws  of  the  State  of  New  York,  after  three  full 
annual  premiums  have  been  paid,  the  legal  reserve  of  the  prilicy  shall, 
on  surrender  of  the  jiolicy  witliin  six  months  after  the  lapse,  b;i 
applied  as  a  single  payment  in  either  of  two  ways,  at  the  option  of  the 
assured.  (1)  To  the  continuance  of  the  full  amount  of  the  insurance 
so  long  as  such  single  premium  will  purchase  term  insurance  for  that 
amount,  or  (3)  to  the  purchase  of  a  non-participating  paid-up  policy. 

2.  According  to  the  Massachusetts  limited  forfeiture  law  of  1880, 
after  two  full  annual  premiums  have  been  paid,  and  without  any 
action  on  the  part  of  the  assured,  the  net  value  of  the  jx)licy  less  a 
surrender  charge  of  8%  of  the  present  value  of  the  future  premiums 
which  the  policy  is  exposed  to  pay  in  case  of  its  continuance,  shall  1  e 
applied  as  a  single  payment  to  the  purchase  of  paid-up  insurance. 

3.  Certain  companies  voluntarily  apply  all  credited  dividends  to 
the  continuance  of  the  insurance;  others  voluntarily  apply  the  hgi.l 
reserve  to  the  purchase  of  term  insurance  at  the  regular  rales. 

4.  In  some  companies,  all  limited  payment  life  policies  and  all  en 
dowment  policies,  after  preraintns  for  throe  (or  two)  years  have  been 
paid  and  the  original  policy  is  surrendered  within  a  rertiiin  time,  pio 
vi  le  for  ]>aid-up  assurance  for  as  many  parts  (tenths,  fiftei'nths,  etc.. 
as  the  case  may  be),  of  the  original  amnimt  assured,  ns  there  shall  hav 
been  comjili-te  annual  premiums  received  in  cash  by  the  Company. 

4-80.  The  Surrender  Value  of  a  policy  is  the  anion  u; 
of  rash  which  the  comjiany  will  pay  the  holder  on  the  .'•nr- 
roiidiT  of  the  policy.  It  is  the  legal  reserve  less  a  cerhnji 
per  cpnt.  for  expenses. 
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Table  of  Kates. 

481.  Annual  premium  for  an  Insurance  of  81,000,  ■with 
profits. 


LIFE    POLICIES. 

ENDOWMENT    POLICIES. 

Payable   at    Deal 

li,    only. 

Payable  as  InJkaled 

,  or  at  Deatli 

,  if  Prior. 

Age. 
25 

AiraoAL  Patments 

Age. 
35 

In 

10 

Years. 

$103  91 

In 

15 

Years 

In 
90 

For  Life. 

10  Yeare. 
$43  56 

15  Years. 

20  Years. 
$37  39 

Yeare. 

$19  89 

$33  34 

$66  03 

$47  68' 

26 

20  40 

43  37 

33  97 

37  93 

36 

104  03 

66  15 

47  82 

27 

20  93 

44  33 

33  63 

38  50 

37 

104  16 

66  29 

47  98 

28 

2148 

45  10 

34  31 

39  09 

38 

104  29 

66  44 

48  15' 

29 

33  07 

46  03 

35  02 

39  71 

39 

104  43 

66  60 

48  3:3 

30 

33  70 

46  97 

35  76 

30  36 

30 

104  58 

66  77 

48  53 

31 

33  35 

47  98 

36  51 

3103 

31 

104  75 

66  96 

48  74 

33 

24  05 

49  03 

37  35 

31  74 

33 

104  93 

67  16 

48  97 

33 

24  78 

50  10 

38  30 

33  48 

33 

105  11 

67  36 

49  22 

34 

25  56 

51  33 

39  09 

33  36 

34 

105  31 

67  60 

49  49 

35 

26  38 

53  40 

40  01 

34  08 

35 

105  53 

67  85 

49  79 

36 

37  35 

53  63 

40  98 

34  93 

36 

105  75 

68  13 

50  11 

!  37 

38  17 

54  91 

43  00 

35  83 

37 

10(i  00 

68  41 

.-)0  47 

38 

39  15 

56  34 

43  06 

36  78 

38 

106  38 

08  73 

."lO  NO 

39 

30  1!) 

57  03 

4117 

37  78 

39 

106  58 

69  09 

51  30 

40 

3130 

5!)  o;j 

4.-)  33 

38  83 

40 

106  90 

69  1!» 

51   78 

41 

33  47 

60  60 

46  56 

39  93 

41 

107  36 

69  !»3 

53  31 

42 

33  73 

63  19 

47  84 

41  10 

43 

107  65 

70  40 

52  89 

43 

35  05 

63  84 

49  1!) 

43  34 

43 

108  08 

70  92 

53  54 

44 

36  46 

65  57 

50  61 

,    43  64 

44 

108  55 

I    71  50 

54  35 

45 

37  97 

67  37 

52  11 

1    45  03 

45 

109  07 

72  14 

55  04 

1.  The  above  table  represents  the  maximum  rates  of  the  leading 
New  York  companies.  Surplus  premiums  or  dividends  are  returned 
annually  commencing  at  the  payment  of  the  second  premium. 

3.  Policies  which  do  not  share  in  tiie  dividends  of  the  company,  me 
issued  at  fixed  rates  15  to  20'('  less  than  the  above. 

8.  The  above  rates  are  for  annnnl  payments  only.  To  obtain  semi 
annual  payments,  add  I  ^  and  dividt-  by  3.  To  obtain  t^uanerly  pny. 
ments,  add  0%  and  divide  by  4. 
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EXAMPLES. 

482.  1.  Find  the  amount  of  premium  for  an  ordinary 
life  policy  (416,  481)  of  -^oOOO,  issued  to  a  person  35  years 
of  age. 

2.  What  is  the  first  annual  premium  of  a  life  policy  of 
iiOOOO,  issued  to  a  person  30  years  old,  §1.00  being  charged 
for  the  policy  ? 

3.  Find  the  annual  premium  for  a  20-paymont  life  policy 
(471,  481)  of  i'lOOO,  issued  to  a  person  28  years  old. 

4.  What  annual  premium  must  be  paid  for  a  20-year 
endowment  policy  (478)  of  $8000,  age  of  the  insured  at 
nearest  birthday,  40  years?  If  the  insured  dies  during  the 
tenth  year,  how  much  more  would  have  been  paid  than  if 
he  had  been  insured  on  tlie  ordinary  life  phm  'r* 

5.  What  is  the  average  daily  cost  of  a  iiie  policy  for  SI 000, 
no  allowance  being  made  for  probable  dividends,  insurance 
commencing  at  age  25  ?    At  35  ?    At  45  ? 

0.  IIow  much  must  a  person,  aged  35,  lay  aside  Aveekly 
to  secure  a  life  policy  of  $1000,  payable  in  20  annual  pay- 
ments ? 

7.  When  40  years  old,  a  ])erson  took  out  a  20-year  endow- 
ment policy  of  $10000.  He  survived  the  endowment  period. 
How  much  less  did  he  receive  than  he  paid  as  premiums, 
not  reckoning  interest  ? 

.V.  Mr.  A.  when  20  years  old  took  t»ut  an  ordinary  life 
])ulicy  of  ^20000.  He  died  aged  41  years  2  months.  How 
much  more  did  his  heirs  receive  than  had  been  paid  as 
l)reuiinms,  no  allowance  being  made  for  interest  ? 

'■K  Supposing  money  to  be  worth  i\'^;  (simple  interest), 
what  was  the  net  gain  of  the  above  insurance? 

10.  The  annual  ]))-emiuni,  without  ])rolils.  on  a  life  policy 
of  $10000  at  age  35  is  $222.  How  much  would  it  be 
necessary  to  invest  at  Gf^  interest  to  secure  the  i)ayment  of 
the  annual  premium?  How  much  would  the  insured  leave 
his  family  at  his  death  ? 
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//.  A  gen tl'  man,  age  30,  insures  his  life  for  |i20000, 
iinlinnry  life  |»I;ui.  How  much  must  be  placed  in  trust  so 
that  the  interest  at  b%  will  be  sufficient  to  pay  the  annual 
|ireniinnis  ?  At  his  death,  how  much  does  he  leave  his 
laiiiily  ? 

Iri.  Mr.  C.  when  25  years  of  age  secured  a  20-year  endow- 
ment policy  of  $6000 ;  when  he  was  30  years  of  age,  In- 
obtained  an  ordinary  life  policy  of  $4000  ;  when  35  years  of 
age,  he  took  out  a  20-payment  life  policy  of  $10000.  What 
was  the  total  annual  premium  after  taking  the  last  policy? 

13.  Suppose  Mr.  C.  had  died  at  the  age  of  40^  years,  how 
much  more  would  his  heirs  receive  than  had  been  paid  as 
l)remiums  ? 

IJf.  A  single  premium  for  an  assurance  of  $1000,  without 
l)rofits,  for  a  person  32  years  of  age,  is  $300.  What  would 
be  the  excess  of  the  assurance  over  the  amount  produced  by 
l)hicing  the  money  at  compound  interest  (314)  at  V/(,  sup- 
jiosing  the  insured  to  live  20  years  ? 

15.  Mr.  A.,  aged  30.  secures  an  ordinary  life  policy, 
annual  premium  $100.  How  much  more  would  his  heirs 
receive  from  the  insurance  company  than  from  the  money 
at  compound  interest  at  5^^',  should  he  die  at  the  age  of  32  ? 
Of  40  ?     Of  50  ? 

16.  What  is  the  semi-annual  premium  (481,  3)  on  a  20- 
year  endowment  policy  for  $6000,  age  32  ? 

17.  Mr.  A.,  who  will  be  35  years  of  age  July  1,  takes  out 
Apr.  1  a  20-payraent  life  policy  for  $10000,  jjremium  payable 
semi-annually.  Mr.  B.,  of  the  same  age,  takes  out  Apr.  1 
the  same  kind  of  policy  for  $5000,  and  Oct.  1.  another  policy 
of  the  same  kind  for  $5000,  premium  payalile  annually. 
How  much  less  does  Mr.  B.  pav  as  premium  each  year  than 
Mr.  A.?     (481,3.) 

18.  An  ordinary  life  policy  issued  at  age  35  for  $10000 
has,  at  age  45,  a  4^  reserve  of  $1202.60.  How  much  non- 
participating  paid-up  insurance  will  this  amount  purchase, 
the  single  premium  rate  per  $1000  at  age  45  being  $475.44? 
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483.  1.  Add  ITi,  28|,  36f  44|,  89t^,  and  7G|;  mul- 
tiply the  sum  by  87  ;  subtract  lO-^-^l^-  from  the  product; 
and  divide  the  remainder  by  234-|. 

.'.  Divide  eighty-three,  and  seventy-five  hundredths  by 
«»ne  hundred  and  twenty-five  ten-thousandths  ;  add  to  the 
quotient  sixty-eiglit,  and  six  hundred  and  twenty-five  thou- 
sandths ;  and  multiply  the  sum  by  three,  and  two  tenths. 

3.  How  many  minutes  in  the  month  of  February,  lyOO? 

4.  Find  the  cost  of  7312  pounds  of  meal  at  *2.25  per 
cwt. 

5.  The  difference  in  the  local  time  of  two  places  1  ///•. 
7  min.  13  nee;  what  is  the  difference  in  longitude? 

6.  Find  the  number  of  square  yards  of  paving  in  a  street, 
3000//.  long  and  bO  ft.  wide. 

7.  What  is  the  charge  for  packing,  marking,  and  shipping 
251  bales  merchandise  at  on.  i'ul.  per  halo? 

8.  If  4G  T.  12  cwt.  of  coal  are  worth  ^174.75,  what  is 
the  value  of  37  T.  S  cir/.? 

y.  How  many  square  yards  of  linoleum  would  cover  a 
floor  22/^.  0  in.  by  lo//.  4  /».?  Find  its  value  at  03<!'  per 
sq.  yd. 

10.  What  is  the  freight  of  h  T.  9  nvt.  3  qr.  8  lb.,  at  70 
shillings  per  ton  (2240  //as.)? 

//.  What  is  the  weight  in  grams  of  the  V.  S.  gold  dol- 
lar ? 

/j".  What  is  the  value  of  a  Tak-  (100. (ICO)  «if  rupees  i.i 
r.  S.  money?     (See  .\rt.  187,  India.) 

13.  A  bank  collected  a  draft  of  »937o.l(;.  What  wore 
I  no  ])roceeds,  the  charge  for  collection  being  J'V  ? 

/'/.   What  is  the  cost  (»l'  insuring  -siyooo  hi  75?'  per  ijilOO? 

/'.  What  is  the  cost  of  250/7.  hose,  at  »J()  rls.  per  foot, 
l('s>        and  10^;,  and  5  sots  couplings  at  81.50  oach  ? 

-";.    What  is  2J;^  of  £J5«J  Yds.  lOO?'"' 
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17.  A's  property  is  assessed  at  $7500,  and  the  rate  of  tax- 
ation is  S2,165  on  $100.  What  is  hM  lax,  including  a  com- 
mission of  1%? 

18.  What  is  the  duty  at  60%  on  an  invoice  of  silk 
amounting  to  36475  francs  ? 

19.  A  merchant  buys  a  bill  of  dry  goods,  Apr.  16,  amount- 
ing to  $0377.84,  on  the  following  terms:  4  niontlis,  or  less 
b%  30  days.  How  much  would  settle  the  account  May  16  ? 
The  above  discount  is  equivalent  to  what  rate  per  cent,  per 
annum? 

W.  Mr.  B.  purchased  36150  pounds  of  hay  at  $16.50  per 
ton,  and  16438  pounds  of  oats  at  70  cents  per  bushel.  He 
sold  the  hay  at  a  gain  of  16^^',  and  the  oats  at  a  loss  of  ^%. 
What  were  the  proceeds  ? 

21.  A  merchant  buys  goods  at  a  discount  of  40  and  20% 
from  the  list  price,  and  sells  at  a  discount  of  30  and  10^^- 
What  is  the  gain  per  cent.  ? 

22.  Mar.  10,  a  merchant  buys  a  bill  of  goods  amounting 
to  $2475  on  the  following  terms:  4  months,  or  less  5^/  if 
paid  in  30  days.  Apr.  15  ho  makes  a  payment  of  $1000, 
with  the  understanding  that  he  is  to  have  the  benefit  of  the 
discount  of  b%.  With  what  amount  should  he  be  credited 
on  the  books  of  the  seller  ?  How  much  would  be  due 
July  16,  the  expiration  of  the  4  months? 

23.  May  10,  A  buys  a  bill  of  goods  amounting  to  15000 
on  the  following  terms :  60  days,  or  1%  discount  m  30  days, 
or  2%  discount  in  10  days.  May  20  he  makes  a  payment  of 
$2000,  and  June  9,  of  $2500.  How  much  would  be  due 
July  9,  the  end  of  the  60  days'  credit  ? 

21^.  Oct.  16,  B  bought  a  bill  of  merchandise  amounting 
to  $2000  on  the  following  terms :  4  months,  or  h^'c  discount 
in  30  days,  or  6*"/  discount  in  10  tlays.  Oct.  20  he  nuido  a 
payment  of  $1000.  How  much  would  settle  the  bill  Nov. 
15? 

25.  What  is  the  freight  of  39445  pounds  of  merchandise 
at  64.V.  per  ton  of  2240  poimds  ? 
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26.  Find  the  tutui  ireight  on  GS  ft.  mdse.  at  35  shillings 
per  ton  (40  cu.ft.j,  and  Vi'd  ft.  at  40  shillings  per  ton,  pins 
10;^  primage  on  each  item. 

27.  Total  imports  and  exports  carried  in  foreign  vessels 
for  the  fiscal  year,  IST'J,  were  valued  at  $911,^69,232;  ni 
American  vessels  for  the  same  time,  $272,015,697.  Wliat 
per  cent,  were  carried  in  American  vessels  ? 

28.  Total  imports  and  exports  carried  in  foreign  ve.-seis 
during  the  fiscal  year  1858,  were  valned  at  $100,000,267;  in 
American  vessels  for  the  same  time,  $447,191,304.  What 
per  cent,  were  carried  in  American  vessels  ?  In  foreign 
vessels  ? 

29.  Bought  coal  by  the  long  ton  at  §3.04,  and  sold  by  the 
short  ton  at  $4.25.     What  was  the  gain  per  cent.? 

SO.  A  commission  merchant  in  Chicago  sells  for  me  12 
bales  brown  sheeting,  each  bale  containing  800  yards,  at 
7  cfs.  per  yard  ;  pays  transportation  and  other  charges 
amounting  to  $72 ;  and  invests  the  proceeds  in  flour  at 
$4.80  per  barrel.  If  he  charges  2^%  for  selling  ana  l|'r 
for  purchasing,  how  many  barrels  of  flour  does  he  send  me? 

31.  Find  the  date  of  maturity  and  the  net  pro'ieeas  of  a 
note  for  $5000,  dated  May  16,  payable  4  monthis  after  date, 
and  discounted  July  21  at  6%. 

32.  When  the  above  note  became  due,  its  maker  had  dis- 
counted at  G'/r  a  new  note,  payable  00  days  after  -Jaie,  whose 
])roceeds  were  sufficient  to  ])ay  the  first  note.  What  was 
the  face  of  the  new  note? 

33.  Apr.  1,  a  merchant  buys  a  (|nantity  of  coffee  on  90 
days'  credit,  with  privilege  of  discounting  within  30  days 
from  date  of  purchase  at  the  rate  of  0',  \)vv  annum  for  the 
unexpired  time.  Ai)r.  10  he  makes  a  pavMient  of  $28000 
on  account,  no  actual  invoice  having  been  rendered.  May 
1  he  receives  the  invoice,  amounting  to  $2!t2I5,  and  oi.  the 
same  date  full  settlement  is  made.  What  amount  wius 
ref|uired  to  cancel  the  bill  ?  (Exact  days,  300  days  to  the 
year.) 
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-j^4-  Find  the  amount  due  on  tlie  following  note  Jan.  1, 
1883,  by  the  United  States  Rule  : 

$50q0f(/V-  Davenport,  Iowa,  May  1,  1878. 

On  (IcMnand,  I  promise  to  pay  Edwin  J).  Morgan,  or 
order,  Five  thousand  dollars,  with  interest  at  ten  i)er  ceni.. 
for  value  received.  E.  H.  Congku. 

On  this  note  the  foll.twing  payments  were  indorsed  : 
Received  Jan.  16, 1879,  $400.     Received  Dec.  \2. 1880,  *150. 
Received  Sept.  7, 1870, 1100.     Received  Aug.  18,  1881,  ^S-Vi. 
Received  May    1, 1880,  $500.     Received  Apr.  -23,  \H>^-L  $100. 

,35.  What  is  the  value  of  a  draft  on  Hamburg  of  17468 
marks  at  95|  ? 

36.  C.  of  London  owes  me  for  goods  sold  on  my  account, 
<£129  18.<?.  '7d.  How  much  do  I  receive  in  payment,  if  1 
draw  a  bill  of  exchange  for  the  amount  and  sell  it  at  4.8r)|  ? 

37.  My  agent  in  Paris  buys  an  invoice  of  merchandi.se 
amounting  to  12488  francs,  at  a  commissiim  of  2^^.  What 
is  the  cost  of  the  draft  which  I  remit  in  paynicjit.  the  rate 
of  exchange  being  5.17|? 

38.  An  exporter  sold  the  following  l)ills  of  oxehanirc 
through  a  broker:  10000  francs  on  Paris  at  .'>.l(i|,  £'37.i 
1G.S.  Sd.  on  London  at  4.83f ,  16480  marks  on  Hamburg  at 
94^,  5287  guilders  on  Amsterdam  at  41^.  What  were  the 
proceeds,  brokerage  ^^/  ? 

39.  A  commission  merchant  at  New  York  sells  goods  for 
A.  of  Havre  to  the  amount  of  $3435.21,  and  charges  a 
commission  of  2|f/  for  selling.  What  is  the  face  of  the 
draft  which  he  purchases  and  remits  in  settlement,  ex- 
change being  5.27  ? 

40.  My  ag  nt  in  London  has  purchased  for  me,  at  a  com- 
mission of  '^j^r^,  375  dozen  kid  gloves  at  4!»'/.  ])er  do/.en, 
and  636  yards  silk  at  0.s\  G(/.  per  yanl.  When  exchange  is 
$4.86|,  what  will  be  the  cost  of  the  draft  which  I  remit  tn 
him  in  settlement  ? 
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Jfl.  What  per  cent,  is  gained  by  selling  pans  at  'i\  cents 
apiece,  that  cost  ??2.5'j  per  d :)zen  less  20  and  12^;/ !' 

JfL  The  estimated  sound  value  of  a  quantity  of  mer- 
chandise, damaged  at  sea,  was  $328.55,  and  the  proceeds 
when  sold  at  auction,  $299.35.  How  much  of  the  loss  was 
sliared  by  the  Insurance  Co.,  the  insurance  having  been 
$315.33  ? 

^■3.  I  purchase  books  at  $2  each,  less  33^^,  and  b%  for 
cash.  What  was  the  net  cost,  and  what  per  cent,  discount 
may  be  given  on  the  list  price  to  produce  a  net  profit  of  10^^? 

Jf4..  A  synopsis  of  the  '-^port  of  the  N.  Y.  C.  &  H.  R. 
R.  R.  for  its  fiscal  year  ended  Sept.  30,  1881,  is  as  follows  : 
Gross  earnings  from  passengers,  $6,958,038 ;  from  freight, 
$20,736,749;  from  miscellaneous,  $4,653,608;  expenses, 
$19,464,786;  interest,  rentals,  and  taxes,  $4,990,783. 
What  was  the  surplus  for  the  year  after  the  declaration  of  a 
dividend  of  8^  on  a  capital  stock  of  $89,229,300  ? 

45.  If  a  merchant  l)uys  <ioods  at  a  certain  price  10  and  5 
oflF,  and  sells  them  at  the  same  price,  5  otf,  what  per  cent, 
profit  does  he  make? 

Jffj.  What  must  be  the  asking  price  for  books  that  cost 
$1.60,  in  order  to  abate  20;^^',  and  still  make  a  profit  of  25^? 

Jf7.  M,  the  owner  of  a  mill,  employs  S,  a  miller,  under 
the  following  conditions:  M  is  to  furnish  the  requisite 
capital,  and  S  to  receive,  in  lieu  of  salary.  -J  of  the  profits. 
M  has  a  store  connected  with  the  mill,  on  the  books  of 
which  are  entered  all  time  sales  of  mill  ))roducts.  The 
grain,  etc.  for  the  mill  is  furnished  by  M.  At  the  beginning 
of  the  year  the  value  of  the  grain,  flour,  fivd.  etc.  is  $1727. 
During  the  year  M's  purcha.>;os  for  the  mill  amount  to 
$19275.  S  has  received  for  cash  sales  $16337,  of  which  he 
has  paid  over  to  ^1  $15550.  The  sales  on  account,  as  shown 
on  M's  books,  amount  to  $8375;  and  the  value  of  the  pro- 
ducts on  hand  is  $2828.  During  the  year  8  has  purchased 
goods  at  M's  store  to  the  amount  of  $837.65.  How  much 
is  owing  to  8  at  the  expiration  of  the  year  ? 
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^8.  Average  the  following  account : 

Nov.  13,  1881,  !i  bill  of  8138.4-^  on  30  days'  credit. 

'-'      30,     '• 
Dec.  16,     •• 


Jan.  5,  1882, 

"  5>6,     '■ 

Feb.  VI,     " 

"  23,     '• 

Mar.  5,     " 


416.10 
324.70 

586.85 
234.38 


60     "  '' 

30     "  " 

4  months'  " 
60  davs' 


93.60  "     4  months'  " 
618.75  ''  30  days' 
374.36  "  60     " 


Ifi.    Average  the  following  account.     What  will  be  the 
?.mount  due  Jan.  1,  1883  ? 

Dr.  Arnold,  Constable  &  Co.  Cr. 


1883 

Apr. 

4 

(( 

20 

May 

13 

<< 

27 

July 

5 

<< 

16 

1 

1882. 

Mdse.  4  mo. 

426 

32 

Apr.  25 

"     Cash. 

387 

40 

June  30 

"     60  da. 

622 

39  i 

July  31 

"     30  da. 

584 

75 

Aug.  15 

"       4  mo. 

224 

50 

Oct.  31 

''       4  mo. 

838 

95 

i 

Cash. 

375 

a 

600 

Note  60  da. 

600 

Cash. 

500 

a 

400 

50.  Prepare  an  account  current,  including  interest  at  6f/ 
to  Jan.  1,  1883,  from  the  above  ledger  account,  according 
to  the  form  and  method  of  Art.  401). 

51.  Sold  five  SIOOO  ])oiuls  at  ll(i|.  and  invested  the  ]n-o- 
ceeds  in  railroad  stock  at  92^,  which  1  sold  at  98;^.  \\'liat 
was  the  gain  on  the  stock,  allowing  usual  brokerage  ? 

52.  Sold  Aug.  11,  18T9,  500  shares  Chicago  &  Alton,  s. 
10,  at  94|,  and  covered  my  short  sale  Aug.  16,  1879.  at  91. 
What  was  my  profit,  allowing  the  usual  brokerage  ? 

53.  What  annual  income  will  be  obtained  by  investing 
19923.75  in  bonds,  bearing  h%  interest,  and  jiurchtised  at 
116|? 

54.  The  duty  on  spool  thivad  of  cotton,  containir.g  100 
ydit.  to  the  spool,  is  6<f  per  dozen  spools  and  30^^  ad  valorem. 
Find  the  duty  on  11160  spools  valued  at  .'5^'  a  spool. 


APPENDIX. 


DRILL     EXERCISES. 

484.  Exercise  in  Addition. — Take  any  number  Jess 
than  1000 ;  repeat  the  niiiuber  ;  add  the  two  numbers  ;  add 
tlie  rhree  numljers;  add  the  la.^t  three  numbers,  and  so  con- 
tinue until  there  are  twelve  numbers.  The  numbers  ex- 
pressed by  the  three  right  hand  figures  of  the  fourth  and 
twelfth  numbers  will  be  the  same,  if  the  orifirinal  number 
is  even,  and  will  differ  by  500  if  the  original  number  is  ixUl. 
Add  all  the  numbers.  The  sum  will  equal  lL(i4  times  ilu- 
original  number.     (See  Ex.  3.) 

Hints  in  Addition. — 1.  Write  the  numberis  in  vertical  lin«s. 
Irregularity  in  the  i)lacing  of  figures  is  the  cau^e  of  many  errore. 

2.  Think  of  results  and  not  of  tlie  numbers  themselves.  Thus, 
in  Ex.  1,  Art.  487,  do  not  say  'S  and  4  are  7  and  1)  are  Ki,  etc.,  but 
7,  16,  26.  etc. 

3.  Make  combinations  of  10  or  other  numbers  as  often  as  possible, 
and  add  them  as  single  uuiubei-s.  When  a  figure  is  repeated  several 
times,  multii)Iy  it  instead  of  adding. 

Add  9  and  1,  8  and  2,  (>  and  4,  5  and  5.  4.  3  and  :5,  etc.,  as  10 ;  7  and 
2,  6,  -2,  and  1.  etc.,  as  9  ;  2  and  3,  4  and  1.  2.  2  and  1,  as  5  ;  etc..  etc. 

4.  To  avoid  repeating  the  work,  in  case  of  interruption,  writ*-  the 
figures  to  be  carried  in  pencil  underneath,  as  in  Kx  3. 

5.  In  adding  long  columns,  jtrove  the  work  by  adding  each  column 
separately  in  the  opposite  direction,  before  adding  the  next  aihunn. 

485.  Exercise  in  Subtraction. — Take  any  numbir 
less  than  1000  ;  subtraet  it  from  IdOO  ;  subtract  the  ro- 
mainiicr  from  the  last  nimibor.  omitting  the  fourth  figure 
and  borrowing  from  the  fourth  plaee  when  lu'eessary  ;  s" 
continue  until  sixteen  subtractions  have  been  made.  Tin- 
.seventh  and  sixteenth  remainders  will  be  the  same.  Add 
the  numbers.      The  three  right-hand   figures  of   the  sum 
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will  be  the  same  as  the  three  right-hand  figures  of  the  pro- 
duct obtained  by  multiplying  the  original  number  by  391. 
(See  Ex.  4.) 

486.  E.^ercise  in  Multiplication  and  Division. — 

Take  any  number ;  find  the  continued  product  of  it  and 
my  set  of  numbers.  Use  the  last  product  as  a  dividend, 
and  divide  it  by  the  same  numbers  in  the  same  order,  using 
each  quotient  as  a  dividend  for  the  next  division.  The  hist 
(luotient  will  be  the  original  number.     (See  Ex.  5.) 

Note. — In  the  drill  exercises  in  addition,  multiplication,  and 
division,  if  the  original  number  is  a  multiple  of  9,  each  number  and 
result  Aviil  be  a  multiple  of  9,  and  tlierefore  the  sum  of  the  digits  of 
eaeli  number  will  be  a  multiple  of  9.  This  property  of  9  may  b€ 
used  in  the  detection  of  errors. 


487. 

EXAMPLES. 

(^•) 

{2.) 

{3.) 

U.) 

{5.) 

Add 

Add 

Add 

1000 

87x2 

3456 

37.16 

347 

517 

174x3 

9716 

875.25 

347 

483 

522  x4 

2356 

412.75 

694 

034 

2088  X  5 

7327 

734. 

1388* 

449 

10440x6 

2468 

147.03 

2429 

585 

62640  X  7 

7535 

948.26 

4511 

864 

438480  X  S 

2845 

272.72 

8328 

721* 

3507840  X  9 

9610 

371.59 

1526.S 

143 

2 ) 31570560 

2581 

87.20 

28107 

578 

3 ) 15785280 

1473 

3.16 

51703 

565 

4  )  5261760 

;8i2 

27.84 

•»507S 

013 

5  )  1315440 

1593 

375.13 

174888* 

552 

6  )  263088 

1826 

617.37 

383088 

461 

7 )  43848 

7374 

583.14 

24ft6'l 

091 

8  )  6264 

S259 

27.48 

370 

9)783 

t374 

344.22 

721* 

87 

3213 

5.70 

8147 

•»:^r, 
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SQUARE    ROOT. 

488.  The  Square  Root  of  a  number  is  one  of  the 
two  equal  factors  of  a  number.  Thus,  the  square  root  of 
25  is  5.    5x5=  25. 

489.  To  find  the  square  root  of  a  n umber. 

490.  Rule. — Beginning  at  units'  place,  separate 
the  given  number  into  periods  of  two  figuirs  each. 

Find  the  greatest  square  in  the  left-hand  period, 
and  write  its  root  at  the  right  in  the  form  of  a  quo- 
tient in  division.  Subtract  this  square  from  the  left- 
hand  period,  and  to  the  remainder  aunex  the  next 
period  to  form  a  dividend. 

Doable  the  part  of  the  root  (dready  found  for  a 
trial  divisor.  Find  how  many  times  this  divisor  is 
contained  in  the  dividend,  exclasive  of  the  right- 
hand  figure,  and  write  the  quotient  as  the  ne.vt 
figure  of  the  root.  Annex  this  quotient  to  the  right 
of  the  trial  divisor  to  form  the  complete  divisor. 
Multiply  the  complete  divisor  by  the  last  figure  of  the 
root,  and  subtract  the  product  from  the  dividend. 

To  the  remainder  annex  the  next  period,  and  pro- 
cri'd  as  before. 

XoTE. — When  tho  piven  numher  is  a  decimal,  eeparate  the  number 
into  pi^riods  of  two  figures  ciu-li,  by  j)ioceeding  in  botli  directions  from 
tlie  decimal  point. 

EXAM  PLES. 

491.  1.  Find  the  square  root  of  1156. 

opEiiATioN.  Analysis — Beginning  at  units'  i>lacc,  seimrate 

11'5G  (  34  the  number  into  periods  of  two  figures  each.     The 

9  greatest  square  in  the  left  hand  period  (11)  is  9,  and 

- — ;; —  its  not  is  8,  which  is  written  in  the  quotient.     By 

'^•^"  subtracting  this  sfpiare  (0)  from  the  left-liand  pe 

256  riod(lI)anil  anne'<:ing  to  tlie  remainder  (2)  the  next 

7!  period  (."ifl),  we  fonn  the  dividend,  250.     Bv  inking 
twice  the  root  ulrendv  found  ^3),  we  have  0  an  a 


U 


CLBE      HOOT.  287 

trial  divisor,  which  is  contained  in  the  dividend  (25),  exclusive  of  t'ne 
last  figure,  4  times.  Write  4  in  the  quotient,  and  also  to  the  righi 
of  the  trial  divisor,  forming  the  complete  divisor,  64.  Muhipl.vin> 
the  complete  divisor,  64,  by  4,  the  last  figure  of  the  root,  and  sub 
tracting  tiie  product  (256)  from  the  dividend  (256),  there  is  no  remain 
der.     34  is  thii  required  root. 

Find  tlie  square  root  of 

2.  1089.  6.  47524.  10.   119025.  U.  3976036. 

S.  14641.  7.  65025.  11.   1406.25.  15.  431.8084. 

4.  18225.  8.  86436.  i^.  512656.  16.  7463824. 

5.  46056.  9.  97344.  13.   232.5625.  17.  387420489. 

i<?.  Find  the  square  root  of  fff.  Of||e^.  Of  /,<^,. 

Note. — In  finding  the  square  root  of  a  fraction,  extract  the  square 
root  of  the  numerator  and  denominator  separately. 

CUBE     ROOT, 

493.  The  Cube  Root  of  a  iinmber  is  one  of  the  three 
equal  factors  of  that  number.     Tlius,  the  cube  root  of  8  is  2 
2x2x2  =  8. 

493.  To  Ihid  the  cube  root  of  a  luiinlK'r. 

494.  Rule. — Be^iiiniiig  at  nfiits  jthicc,  separate 
the  given  nintiher  into  periods  of  three  figures  eucJi. 

Find  the  greatest  cithe  in  the  left-hand  period,  and 
ivriie  its  root  at  the  right  in  the  form  of  n  quotient 
in  division.  Subtract  this  cube  from  tJie  left-hand 
period,  and  to  the  remainder  annex  the  next  period 
to  form  a.  dividend. 

Multiplii  three  times  the  square  of  the  root  already 
fovjnd  by  100  for  a  trial  divisor.  Find  hoir  many 
times  this  divisor  is  contained  in  the  dividend,  and 
write  the  quotient  as  the  next  figure  of  the  root. 
Add  to  the  trial  divisor  three  times  the  product  of  the 
last  figure  of  the  root,  u'ith  a  cipher  annexed,  and  the 
other  figures  of  the  root,  and  the  s(/u<ire  of  the  last 
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ftgiLve  to  form  the  coniplete  divlsoy.  Multiply  the 
complete  divisor  by  the  last  figure  of  the  root,  and 
subtract  the  product  from  the  dividend. 

To  the  remainder  annex  the  next  period,  and  pro- 
Gted  as  before. 

EXAMPLES. 
495.    1.  Find  the  cuho  root  of  39304. 


OPERATION. 


Trial  divisor.    3  X  32  X  100  =  2700 

3x3x4x10=    360 

42  z=         1  (i 
Complete  divisor, 3076 


39'304  ( 34 

27 


12  304 


12  304 


0 


Analysis. — Beginning  at  units'  place,  separate  the  number  intc 
periods  of  three  figures  each.  The  greatest  cube  in  tlic  left-hand 
period  (39)  is  27.  and  its  root  is  3,  which  is  written  in  the  (juotient. 
By  subtracting  this  cube  (27)  from  the  left  hand  period  (39).  and  annex- 
ing to  the  remainder  (12)  tlie  next  period  (3()4k  we  form  the  dividend, 
12304.  By  multiplying  3  times  the  square  of  the  root  already  found 
by  lOK  (to  multiply  by  100  add  two  cijdiers).  we  form  the  trial  d.  visor, 
2700(3  y  8-  x  tOO  =  2700).  The  trial  divisor,  2700.  is  contained  \'.\  the 
dividend,  12304,  4  times.  Write  4  as  the  next  figure  of  the  root.  'I'o 
form  the  complete  divisor,  add  t,o  tlie  trial  divisor  (27001  3  times  the 
product  of  the  last  figure  (4)  of  the  root  and  tlie  otlier  figure  (3)  with 
e  cipher  annexed  (3x3x4x10-360),  and  tin-  scpiare  of  the  last 
figure  (4''  =  16).  Multiplying  the  complete  divisor,  3076.  by  4,  the 
last  figure  of  the  root,  and  subtracting  the  ))roduct  (12304)  from  the 
Mvidend  1 12304),  there  is  no  lemainder.     34  is  the  required  cube  root. 

Extract  the  cube  root  of 


4?_ 

5832. 

a.   .V)i36b. 

10. 

98611128. 

at 

10.648. 

7.  7521>:)36. 

11. 

279.726264 

4. 

39304. 

.•v.  «t.(;6;{597. 

!.'. 

435519.0 1 2 

•J. 

474552. 

•V.  !:i6.")l.'.tr.t. 

t.i. 

676836152. 

ANSWERS 


Puffe  U. 


1. 

1614. 

.?. 

1654. 

,7. 

19880. 

i 

2824:5. 

f). 

26162. 

6', 

35130. 

7. 

4566. 

s. 

3722. 

'.). 

53609. 

JO. 

44601. 

II. 

r)()480. 

1 .'. 

:M!»M. 

I 

V/f/r.  11. 

L 

50. 

2 

556. 

■i. 

629. 

4. 

4915. 

•.'). 

4857. 

.6'. 

394. 

7. 

376. 

■S. 

321. 

.'/. 

435. 

10. 

508. 

11. 

3642. 

IJ. 

3645. 

13. 

3755. 

Vuife  12. 

14. 

54877. 

15. 

44444. 

16. 

41568. 

17. 

36311. 

IS. 

84839. 

19. 

139059. 

W. 

10,078,521 

iiU 

561. 

-'.'. 

3363. 

:,i 

1308. 

24. 

7745. 

■25. 

297. 

20.  6822. 

27.  1711. 

28.  1440. 
2U.  T529. 


IS. 


I*a{/e 

30.  14152. 

31.  442,254,988. 

32.  fl,177,761,- 

723. 
.y..'.  5,302.516. 
.1',.  324.423.840. 
o.;.  $9858.94. 

Fuf/e   ITt. 

1.  4337. 

2.  907823. 

3.  40865. 

4.  110547. 

5.  8.495,098. 
a.  853759. 

7.  999895. 

.s\  1,109,975. 

'J.  0,419,754. 

10.  72540. 

11.  57,249,251. 


10,648,519. 
113.558.829. 
15,562,130. 
74,299,273. 
5,654.786. 
90,119.023. 
IS.  122882. 

19.  921294. 

20.  19.212,939. 
1235. 

11.594,495. 
193,941,760 

acres. 

P«f/e   lii. 

U-  *93,309.621. 
25.  3025  Ihs. 


21. 


23. 


.'6. 


5,204,822; 
1,354,008; 

6.558.830. 
;.  3,850,814. 
y.  388,904. 
7    1106. 

Piige  18. 

I.  164192; 

187648. 
■'■>.   340236; 

226824. 
.'.  49374; 

98748. 
;.  110775: 

■:9.5400. 
-,.   243580; 

438444. 

817281; 

726472. 

130240; 

182336. 

1,578,246; 

2,367,369. 
'J.   494268; 

617835. 

10.  4,690,158; 
7,035,237. 

11.  3,336,072; 
2,919,063. 

12.  4,072.384; 
3,563.336. 

13.  3,824.910; 
5,737.365. 

lit.   5.240,172; 
3,742,980. 
lo.   58080. 
m.   2016. 
n.  24256. 
IS.   63360. 

Vtme   1». 

I.   6:^936: 
831168. 


G. 


S. 


2.   75218; 
1.463,858 

./.  70272: 
2,43(i.lt!f<i. 

4.  209387; 
1.915,125. 

.-.  358661; 
1.204.432. 

6'.  544375; 
4.606,875. 

7.   6,896,064; 
87,772,352. 
5.847,408: 
195. 035.421 
5.7()1.SIS8: 
195.249.432. 
1 8.413.40V: 
55(i,524.675. 
8.326,575: 
173,434,110. 

/.'.  25.930,788; 
317,327,062. 

13.  5250. 

14.  506880: 
1.098.240. 

15.  26376. 
m.   106515; 

153720. 

17.   4608. 
IS.  5016. 


.V, 


10. 


II 


144000; 

1.080.000. 

138.240: 

8W0(K). 

241,920; 

1.451.520. 

1S5500: 

1..3;{5.(i0(t. 

1200(»0: 

3.21H),00U. 
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7. 


8. 


10. 


11 


6.  252,000; 
1.036,000. 
84000; 
2.100,000. 
9,680,000; 
67,760,000. 
18,500,000; 
93,500.000. 
7,407,000; 
44,442.000. 
11,760,000; 
131,600,000. 

12.  6,698,000: 
114,260.000. 

13.  80,192,000; 
98,808,000. 

14.  86,400,000: 
460,800,000. 

rtff/e  22. 

1.  39,456,174; 
26,304,116. 

2.  24,413,116; 
16,275,410|. 

3.  3,265,524; 
2,721,270. 

4.  19,517,701; 
,      11,152,97a. 

.5.  2,057,613; 
1,371.742. 

6.  197,730,804; 
123,581,790. 

7.  58,642,209; 
26.063,204. 
178,606,127; 
51.030.322. 
5 1,525,354  J; 
20,610,141  g. 
71,387,270; 
35,693,635. 
106,315,682; 
60,751,818?. 

1^.  41.152,2(W; 

18.432,098^. 

41.133.539; 

22.436.475A, 

112,731,956; 

78,912,365. 

57.447,290; 

23.936,870W 

29.351,9811; 

16.010.1 71 A 

4628  s<i.  yd. 


S. 


10. 


11 


/.?, 


Ji 


15 


3. 


18.  10388s. 

19.  89doz.; 
$20.47. 

20.  5280  ft. 

21.  20006  gal. 

Payc  24. 

1.  11840/6; 

91  1^01  0  9 

:.'.  13100^1; 

OQQl 6  5 

9879ff; 

1001/A- 
1002811 ; 
4149.«A. 
16948^5; 
2037^°^. 
17022y\; 

714  8  6 

2014^1; 

0072.14 

9713H; 

1641Ht- 

1 19348 |§; 

10663^ff. 

1700811 ; 

3914i^g|. 

11.  41933|f; 

20093iVi- 

12.  526,009f\; 
57532A«s. 

13.  303661^; 
6642i|i 

U.  58694/:^; 

16261i|j. 

116213^1; 

114625«B>,. 

39625f^ ; 

5218^?. 

365^. 

138U|. 

677ii 

35615. 


10. 


15 


IG 


21.  Amlhu. 

22.  368,7,. 
S3.  153|y. 

24.  $786395,1^. 

25.  2222. 

26.  3,069,568. 

Pagr  27. 

1.  »2837.4«. 
S.  fl022.25. 


3.  $2775.87. 

4.  $3383.08. 

5.  $14.91. 
G.  $18.51. 
7.  $569.25. 
S.  14839.75. 


1.  $97.44. 

2.  $51. 

3.  $273.53. 

4.  $677. 

5.  $3306. 

6.  $187.60; 
$276.48. 

7.  $86.73; 
$939.12. 

8.  $400.80; 
$2164.32. 


10. 


11. 


$25344. 
$1305; 
$4241.25. 
$2313.12; 

$13878.72. 
12.  $3756; 
$9615.36. 

rage  28. 

1.  $3.45. 

2.  15  ll)s. 

Page  2U. 

3.  $.53;  $.24. 

4.  $19.04; 
$13.60. 

5.  $48;  $36. 

6.  $.87;  $.84. 

7.  $1.48;  $.185, 

8.  $25.12; 
$1,227. 

9.  53;  123. 

10.  414:  72. 

11.  217:  36. 

12.  2304:  256. 
IS.  1540.44; 

256. 

14.  4088;  280. 

15.  876  lb. 

Art.  20. 

I.  8«,  5,  7.  11. 
:'.  3.  7.  11,  18. 


3.  2,33,  7,  11. 

4.  2.  3«,  5''',  7*. 

5.  3.  5»,  7«. 

ti.  2,  3.  5,  7,  11. 

7.  2\  3«,  7,  13. 

8.  2,  7,  13,  43. 

f>.  2,3,7,11.13 

10.  2».  11.61. 

11.  3«,  5«,  17. 

12.  2S  11«. 

Art.  26. 

1.  12.     9.  36. 

2.    7.  10.  48. 

3.  14.  11.  55. 

4.  15.  12.  72. 

6.  32.  iJ.  81. 

6.  66.  7.#.  126. 

7.  30.  15.  125. 

5.  42.  16.  144. 

^W.  .vo. 

i.  29. 

2.  37. 

5.  31. 

4.  43. 

5.  47. 

6'.  6. 

7.  23. 

.V.   1. 

9.  252. 

m  17. 

.i*Y.  37. 

1.  60.      6.  360. 

2.  00.      7.  504. 

.-.'.  360.    .V.  480. 

4.  30.      9.  480. 

.1.  84.     ;0.  480. 

Art.  41. 

1.  1. 

-'.  I4^ 

4. «. 

•5.  41Ui. 
6\  51 1. 

7.  2. 

,V.   1008. 

9.  7.50  v(l. 
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10.  $31.50. 

11.  36  cows. 

12.  $16.92. 
IS.  $79. 
U.  $31. 
15.  56  lbs. 
/e.  10. 

17.  90. 

/.  10,OT8,.'52I. 

V.  ;j.  194,084. 

.V.  1,043,916.- 

880. 

J,.  $4799.50. 

.'.  9,741,862. 

C.  $18487. 

/".  351. 

s.  h^i. 

.'/.  46."):^. 

Id.  8(;2.72. 

//.  16098. 

/.'.  8S99.;j.-). 

/•/.  11457(i<>. 

/;.  922.")0. 

!■',.  45(i. 

Hi.  4745. 

/;.  645:w. 
y.V.  45009. 
lU.  37869. 
-YA  41976. 
-'/.  3»,  3» 

13. 
,^~^  1803. 
i%   $458. 
.?.';.  1440. 
-v;.  ;i583. 
,';.  133  acres. 
^•5.  3530. 
39.  3006. 
50.  $4.50. 
31.  6. 
•J^*.  $480. 

:y,y.  '$l3(i.-2N. 
.U.  $4064.34. 
,A5.  $46. 
J6.  339  lioad. 
J7.  $9393.80. 
38.  750  lbs. 
c^£>.  3000  lbs. 
/,().   $1044. 
J/.  $303.33. 


11, 


.  A,  $134; 
B,  $135. 

.  $7.75. 

Art.  63. 


1. 

2. 
3. 
4. 
5. 
6. 

8. 

[I. 
10. 
11. 

n. 

13. 

u. 


15. 
16. 
17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2S. 


.Iff.  66. 


.12 . 

•f  8  ' 


JO  . 


27 


7»  .  811  .147 

1 K4  .  36 .  as 
6S  >  Sff»  ITSr- 
42.    88.    678 

8)6  .  880.  10 
8ffO>  3TTf'  5«' 


a8  8  7 

iir~- 

1  TO  .     2tt»  . 

JUJ'Jl 
8^.r 

"  I .  ... 

f2 


7      iI4-    .4  4  1 


Si)" 


10.  ^IfL;    6.02«. 

11. 

12. 

13. 

u. 


314R 
ITS    • 

W;  H¥\ 

6S» .     6H8g. 

8.0  3  B_ 

3  07 7  .  «  4  7  . 
^'  '  -I  ' 
6426 

18.7_7..    17  8/. 


AH.  71. 


42 .  21 . 

5  5.     32. 


4. 

5. 

6. 

7. 

S. 

0. 
10. 
11. 
12. 


V^. 


ll\ 


HO'  80'  80- 

20  .  18.  2  N 

SB'  HS'  KB- 

«J!  .  nj  .  «H 

75'  78'  7S' 


'  1     f  •  1  4  r 

' ass'Sss 


i5. 


19^;    2Y^; 

i*8a. 


.4/7.  77. 

39f. 
16. 

93J:  .-)3. 
69;  135J. 
57g:  88|. 
181;;;  aS^V 
36 A:  318]. 
331?;  78. 
49^  16}  ■. 
34,=-,;  ]3si. 
20U;  15§^ 
37?:  m\l. 
^1%;   44i. 
64|;  48?. 


Art.  74. 


t 


Art.  SI. 

1.  3;. 

2.  3>. 
.;.  75A. 
/,.  \^\. 

5.  140?^. 

6.  304/j. 
r.  .383i„^ 
.V.  1105Ji. 
.''.  378,"... 
0.  370  ». 


11.  16401- 

i:^.  15m4. 

13.  463X. 

/.^.  329U. 

i5.  104|. 

16.  375*. 

i?.  3491. 

IS.  1586t\. 

i9.  3788. 

m  3701. 

Art.8&, 


1. 

2. 

t 

3. 
r 

fr 

Jt. 

Tf 

5. 

h 

6. 

7. 
S. 

8ij. 

0. 

131A. 

10. 

130} 4. 

11. 

:!67^. 

12. 

45SJ. 

i.i. 

86|. 

14. 

(W/.. 

15. 

3631.1. 

16. 

138^. 

17. 

701. 

IS. 

370;;. 

19. 

119,'„. 

2(1. 

38!.,'-. 

21. 

3HS]i{. 

22. 

89i|. 

2J. 

473,'s. 

24. 

88-. 

25. 

136\ 

26. 

3991. 

27. 

131". 

Irt.   SS, 

I. 

*17A. 

.» 

933i  1)11. 
$368.'.. 

3. 

4. 

$31.3-3.'.. 
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11.  440. 

12.  1379|. 

13.  3364|. 
U.  4615-J. 

15.  18024. 

16.  193811. 

17.  5955. 
/,V.  36706 j. 
7.9.  503831. 
■JO.   2391^. 
/^/.  13136f. 
22.   10158f, 
;?,?.  14865. 
^4.  77893f. 

25.  204837|. 

26.  252037i. 

27.  74571.  " 
2S.   289790|. 

29.  322887. 

30.  38929  U. 
.il.   79032I;.' 

32.  2595465. 

33.  1832881 

34.  486354.!. 

35.  340184. 
^6'.  3424681 . 
37.   41356H.J. 

Art.    U*. 

1.  .f;2.J«i'. 

2.  %\\.U\. 

3.  !f;36.65i;. 
Jf.   63. 

5.  72. 

6.  m\. 

7.  1216. 
.V.  12H7. 
.'/.  201()|. 

/".  3105. 

//.  !»32m;. 

/.'.  H5(M). 

/./.  4197^ 

/;.  3091!. 

I',.  mm\. 

II'.   .■»057(». 
/,-.  190171. 
IS.   53462^. 
I'.i.   577342. 

70977J. 

47078i. 

641 71 1. 

53253^. 

34246^. 


20. 
21. 
22. 
23. 


Art.  95. 


5.  li 

6.  16. 

7.  3. 

8.  55§. 
5.  i. 

10.   12|. 
2i.  ll^rV 

12.  ^. 

13.  \. 

U.  liV„" 
15.   ]^\. 
i^-.  3i. 

i  /;.  \^. 
IS.  31. 

;^a  ^. 

21.   i?. 

.y^;  in 

;.^,y.  20. 

-^-  2^. 

^2^5.  1152. 

,^^-.  281',. 

27.  756. 

.AS\  625. 

.;>0    3  6    i 


30.   lf»/,.J5.  22^. 
J7.  ii  34.   ^. 


7.  \. 

.1  ^,. 

i-  A- 

6.'  fe. 

7.  571. 

8.  145{'. 
.'/.  1168.1. 

10.  81  A." 

//.  701. 

/~^.  72ii 

13.  214,'... 

/.#.  576i." 

16.  4831. 

/«.  7081. 

7/.  800  v.. . 


IS.  \W6n. 

19.  2143||. 

20.  4101. 
«?/.   1329,!. 
i-,'.  1428/ff. 
S3.  576 A. 
^4.  194i 

25.  umt- 

26.  923/.,." 
.^7.  472|. 
28.   1019]. 
;?S».  810J. 
SO.   3965. 

i.  20.     19.  26] 

f.  37J.  20.  7^. 

5.  63.     ;?7.  15. 

4.  ^\^l.22.  21. 

5.  H.     /.^.  10. 

6.  1}.     24.  22 J. 

7.  H.     ^.''J.  16|. 

8.  U-  2<i-  18J- 

9.  6|.  i?7.  21^. 
/(?.  6§.  :?5.  15. 
77.  9.  ^'.0.  9i. 

12.  \\%^.30.  13. 

13.  6^.  .jf7.  46. 
74.  2f^.  .?^.  13. 
7.5.  21.     33.  23. 
76\  IS.     .?4.  33 i. 
77.  A.     .75.  135, 


18. 


36.  13,1 


^''    T«'    TS'     IB- 

*•>■.  /t:  I;  i 

.7.9.  j;  i:  li. 
40.  2;  ii. 
47.  21 ;  i. 
4.'.  635.\:  l 

iff.    104. 

4.  74413: 
3261211 : 
23419;. 

■:.  7741  i: 
9031  /v  : 
32715ii. 

f.-.  3M45J;' 
141005: 
33200,",,. 

;.  73()2U: 
1 6233  it?: 
203m)||5. 


Art.   lO.'j. 

4.  171-8^ 

5.  193iJ. 

n.  862t\.  7.  3', 
■v.  3023.56',. 
.9.  303520J. 
10.  10.     77.  12. 

12.  21. 

13.  1763f:  352 J. 
74.  *  186.00]. 

7';.  !j;2448. 
77.  *280..59. 
7.<^.  148492. 
7.9.  95i  1)11. 

20.  $22.90  i. 

21.  895i. 

22.  A.  pSAH: 
H.  !j;i08(). 

23.  43«iO,V^. 

24.  336. 

25.  $2475. 

26.  !l!262.',. 

27.  94.'..  " 
.s-.v.  96]:  :{6i. 
2:1.  I!..  $705: 

("..  $44(>t. 
oi).  $20(1:!,',. 
.;/.  $157.67. 
.;.'.  50.',.  ....■.$9.46. 

34.  123  '    pil. 

35.  Willow. 

$2876.12: 

Kacl.  .•Iiil.l. 

$14.3M.06. 

36.  1403.',. 

.17.  $r.t2. 

..'.V.  $4(100. 

./.9.  $1!».M.:!|. 

4(1.  19744. 

;/.  $H4.21. 

;j.  $27.SO. 

4.:.  $6:!. 76. 

44.  320  reds. 

45.  <taiii(>(l  2''. 
4';.  $629.30. 
4:.  $.54H7.9S. 
4S.  no  1hi. 
4.9.  $35.46. 
.i<^  $115..S0. 
51.  $316.74. 


.1  xf^  w'k  Ji  s. 


!«j;> 


ArL  124. 

I.  .5. 
./.  .875. 
,?.  .75. 

4.  .375. 

5.  MV). 
<:.  .ISVi'K 
7.  .425. 
.v.  .66|. 

,'>.  .8331. 
]0.  .583^. 
n.  .7143855. 
IJ.  AUl 
1.3.  16.625. 
U.  27.923076f|. 
15.  36.95831. 

Art.  127. 

1.  \.       13.  h 

2.  \.       IJh  \- 

3.  |.       15.  \.     I 

5.  i".       11.  tV- 
(,•.  |.       i5.  f. 

.V.  ^\.  20.  ^\. 

10.   fVg.  22.  %. 

II.  ^%     23.  1. 

J™,    /j.      ~4-    13- 

25.  288»5- 

j^;.  1071. 

.'7.  175//,. 

^/Y.   I'iO. 

1.  41)2.31!)T87. 
:.\  17(i.:!:')H08(>7. 

3.  7162.31520. 

4.  1.75!I1.587. 

5.  «»710.2787!». 
U.  1.83.')8025.-). 
;.  $776.42  ■. 

S.  21.!H)26730$. 

Alt.  IS.i. 

I.  3.9803. 

.'.  .26971. 

,?.  8999.1. 

4.  .4648. 

,■;.  16.6736. 


6\ 


/. 


1. 


.010102. 

$86.17. 

2.126155. 

1.728i. 

$121.14i. 

11727.93]. 

.9241 . 

31.04.j8i. 

14.  53.39i. 

15.  68.04H. 

Art.  136. 

1.  .0004128. 

2,  .S044H. 

,;.  .00010112. 

4.  $43,216; 

f.  182.2875. 

5.  45.77125; 
55.02291^. 
.273735; 
1.3136. 
3.39924; 
.409652. 
.00540625; 
.8455375. 
11.208704; 
.0100672. 
5.705483^; 
34.01345|. 
28.648083^; 
21.984375. 
.288; 
44.0928. 
93. 0568 J ; 
4.0203  >. 
115.66661; 
500.4029J. 
.51153; 
3.8533  >. 

ic.  82.01661 : 

1061.1796J. 
77.  170845.86. 

AH.  i:iu. 

1.   .048.  .'.  250, 
J.  104:8.625. 

4.  1.914:  2.82. 

5.  .875:  100.8. 
6".  481.5:385.2. 

7.  4.25:6.2. 

8.  15.24706: 
2.25. 


0. 

.49:82.6875. 

10. 

.5694;  39. 

11. 

18.66; 

10.30152  +  . 

12. 

2722.02;  42. 

13. 

86.40:  69.12: 

51.84:138.24: 

25.92. 

14. 

1800. 

15. 

3720. 

16. 

12. 

17. 

2.525. 

18. 

293.040015. 

19. 

H- 

20. 

1.58., 

Alt.  140. 

1. 

.1651386. 

2. 

289.3624|f. 

3. 

.8125.  4'  i^- 

5. 

158.916|. 

6. 

176.277f 

15. 

lit. 

17. 
\18. 
\  If). 

:.'(>. 

:i. 


8.  863.68964 

9.  3500. 
10.   .04.  11. 
i„>.  117.16|. 

13.  61.875. 

14.  576. 

3»- 

331.20.     i 

|.5(i.l(!. 

$1575. 

1100. 

$108.99. 

$143.06. 

21200  hu. 

$33107.12. 

$  10542.48.  R: 

$702S.32.  (.',  I 

D,  E. 

$31444.87.  i 
2035  •!  .\cres: 
36 J »  to  B: 
67«g  loC: 
$4575.(55. 

7040  ft . 
$500. 

$48,500.  w  i  IV : 
$:>(>375,  Mill : 
^242.50. 
ilauirhter; 

145500.  tot h1. 


30.  15i  hour.*. 

31.  $1065. 

32.  $4.63. 

Art.  191. 

1.  2326  (1. 
::.  220  gills. 

3.  108404  f. 

4.  13265111. 

5.  8784  hr. 
.52.56(H)  in. 
235923  f. 
1.566  qt. 
8760  hr. 
4480  pwt. 
27005  ft. 
2407(i80  rt. 
66  ill. 
28675  1. 
2460  ni. 
7895}  sq.  ft. 
29341  sq.  v(l 
3200  a. 
16000  a. 
2160  (Ml.  It. 

1.  32722  II.. 
.'.  35942  111. 
./.  474  qt. 

4.  vv.\m\  11.. 

5.  $345.60. 
6",  (J574  il. 
7.  14:«4011). 
N.  !i;lS2494; 

$4.")2..5S.-,. 


<:. 


.'li. 


..'S. 


10. 


.lit.    1!P4. 

'.   £;i5  6s.  3(1. 
'.  75('.83cu.fl. 
,'.  1171)11.  2  |.k. 

7  c.t. 
1.  38bl)1.30i:al. 

1  pt. 
't.  1  mi. 
;.  252  S(|.  111. 

10  sq.  v<l. 
:.  23  y.  42  .1. 
v.  37  wk.  (id. 

15  hr. 
>.  2  hr.  38  111. 

57  s. 

31  n\.   2  v.l. 
2  ft.  5  in. 
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11.  £55  15s.  7d. 

12.  1704  f. 
l.L  604.27  ch. 

14.  247  cli.  36  ft. 

15.  1346  ch. 

16.  255  rd. 

/;.  33  A.   36  sq. 

IS.  £19  9.S.  7d. 

19.  6m.  25  sq.  eh. 

20.  48  A.  5  p. 

21.  £18  8s.  2d. 

22.  $504.29. 

23.  1260.54. 

24.  $436.95. 

25.  $326. 8s. 

26.  $85.48. 

27.  $10.06. 

US.  10  m.  27  d. 

Art.  197. 

1.  150  d. 

-A  17s.  6d. 

./.  135d. 

4.  lis.  3d. 

0.  2  V.  4  111. 

G.  £16  9s.  4d. 

7.  £2053  7s.  9d. 

cV.  2  y.  5  111. 

.''.  36  cii.  yd. 
3  eu.  ft. 

10.  3  111.  3  d. 

11.  £14  17s.   6d. 

Art.  lUit. 

1.  £5Jt- 
-•'.  £.04:^75. 
■i.  .6T.  4.  I  oz. 
.7.  £.003125. 
'/.  £.925.  i 
;.  £.4875. 

.90625  cd.  ! 
£247.7375.  | 
.675  A.  ' 

a  Hi  '">•  i 

£27.525.         i 
Ui.  $42.65.  ; 

14.  $166..56. 
/.;.  S13H.01. 

16.  $M6..56.  ; 

17.  $<M)22.92. 

15.  £1  5s.  7Jd.    I 


4. 


Art.  iOl. 

1.  £85  7>.    iOd, 

2.  69  T.  15  cwt. 
20  lb. 

3.  £460  7s.  6d. 
12  vr.  2  mo. 

16  da. 

5.  21  cd.  34 

cu.  ft. 

6.  26hr.46min. 
;.  152"  4'  2". 
<S'.  117.15  ch. 

u.  10  lb.  2  pwt. 
20  gr. 

10.  124  gal.  2  qt. 

11.  £205  12s.  5d. 

12.  £546  Is.  7d. 


Art.  203. 

£88  4s.  2il. 
£21  4s.  41. 
£3  14s.  3d. 
£23  13s.  lOd. 
4  yr.   3  mo. 

2  da. 
4   yr.   4  ino. 

22  da. 

0  mo.  10  da. 
2    vr.    6  mo. 

24  da. 

1  hr.  58  mill. 
4  sec. 

17°  53'  56". 


s. 


'.I. 

III. 
11. 
1.'. 


10. 

Art.  206. 

1.  7  mo.  18  da 

2.  8  mo.  18  da. 

3.  1  vr.  8  mo. 

11  da. 
4-  2    yr.    5  mo 

7  da. 

6.  1  yr.  10  1110, 

8  da. 

';.  9  mo.  12  da. 

7.  9  mo.  12  da. 
S.  1    yr.    4  mo. 

15  da. 
/.  230  days. 
;.'.  2(5;^  days. 

3.  619  days. 

4.  S88  dav.x. 

5.  «578  (hivs. 

6.  280  days. 


286  days. 
504  days. 

Art.  208. 

I.  £157  16s.: 
£192  17s.  4(1. 
£263. 
r.  34  cd.   l(i 

cu.  ft. 
I  £28  2s.  6d. 
1.  £6  7s.  lOd.: 

£7  5s.  9d. 
'.  3  lb.  3  oz. 

12  pwt. 
'.  24hr.35  min 
30  sec; 
19  hr.  40  min 

24  sec. ; 
29  hr.  30  min 
36  sec. 
.  55  da.  13  hr 
.  £3  9s.  2d.: 
£8  6s.  Id.: 
£9  13s.  lOd. 
.  £20  12s.   6(1. 
.   167  bu.  1  pk. 
.  44  mi.  6  fur. ; 
71  mi.  4  fur. 
32  rd. 

Art.  210. 

£1  4s.  9d.: 
£1  10s.  3d.; 
8s.  3d. 
.   192  v(l. : 
324  vd. 
£17  "Ss.: 
£9  lis.  8(1.; 
£5  15s. 
44  vil. 
5    41'  14": 
4    44'  21i": 

3^  9'  ur. 

£41  18s.  lid. 
32A.41s(|.rd 
24  A.  130  s(| 

rd. 
20  A.  25J  sq, 

nl. 
99  ft. 
8  oz.  5] 
9s.  lid 
£5  19s 
£9  188 


pwt, 


4il. 


Art.  213. 

1.  73'  54'  25" 

2.  73'  23'  52". 

3.  34^  49'. 

4.  178- 34' 17". 
.:.  88°  33'  4.5". 
';.  149^  14' 13". 
-'.  4  lir.  56  min. 

5.  54  m.  304  s. 
9.   11  h.  2  m. 

59fv  sec. 

10.  50  m.  11^  s. 

11.  5  h.  4  m.- 

204  s. 
l.\   11  h.  46  m. 

24^  s. 
13.   74"  0'  3". 

14.  i2r. 

i.T.  A(fd  5  hr. 

5  m.  21f  s. 
16.   154°  8'  30" 

W. 
1:.   5  h.  8  m. 

42  s.  p.  M. 
IS.   19  31'. 
1!).   10  h.  54  III. 

27  s.  A.  >i. 

Art.  221. 

3.  38:^64  cm. : 
.:583(WKm. 

.;.  .0017516  Km., 

1.7516  111. 
r,.   8742.57  111. 
n.   119  Km. 
7.   $98.70. 
\.  230f;.8  111. 

Art.  224. 

.'.  s;{.o<)  s(i.  III. 

./.  47(Ht  s.i.  III. 

4.  602500  01. 
.7.  256  .si|.  111. 
<>.  400. 

;.  166.4  Ii. 
$12.44. 
40. 
96  II. 
$22. 
$44.88. 
1024  Ml. 


ANSWERS. 
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Art.  227. 

2.  17.218027. 

cu.  m. 

3.  28  cu.  m. 

4.  8.8  cu.  ni. 

5.  4.81208 

cu.  in. 

C.  2051.28 

cu.  m. 

7.  $109.09. 

S.  82.5  sters; 

48.2  m. 
5.  $221.40. 
10.  1.28  cu.  in. 

Art.  2iU. 

3.  $1.28. 


4.  72  HI. 

5.  168  HI. 
7.  $1498. 

9.  180  bags. 

lU.  10080  Ul. 

11.  $14. 

i;?.  (j.2o  111. 

13.  88(J0  1. 

i^.  55296  1. 

Art.  231. 

2.  16.816  T. 

3.  80. 

4.  30. 

5.  750  g. 

6.  $18,608. 

7.  1200. 

^.  9800  Kg. 

Art.   233. 

1.  246.06  yd.; 
8858.25  iu. 

2.  9.6558  Km. 
^.  259.008  H. 

4.  82808.8  ft.; 
6.2187  mi. 

5.  828.047761b. 
0.  204.12. 

7.  26.78 grams; 
27.216  g. 

8.  1762  111. 

9.  668.9875 

c.  m. 

10.  1808  cu.  yd. 

11.  6540.48  1. 


i^.  291.824  sq. 
yd. 

2626.416  sq. 
ft. 
13.  6287  g. ; 

6.287  Kg. 
IJf.  2.72595  111. 

Art.  2:ir>. 

1.  202;  178. 
ri.  ly.4iu.22d. 
3.  4;  12;  4. 
/f.  2y.  4m.l5d, 

5.  69ff. 

6.  66  ch.  20  ft. ; 
52512  in. 

7.  99  ch.; 
6584  ft. 

8.  2478.96  ft. ; 
150.24  rd. 

9.  6i  in.  S\  in. 
11^  in. 

11.  2999.875  sci. 

ft. 
U.  182.188  A. 
13.  28|  sq.  vd. 
i^.  $68.27. 
15.  $7200. 
i6'.  990  ft. 
17.  $72. 
75.  8  ft. 
W.  240  ft. 
t^W.  240  ft. 
^1.  2  TOO  ft. 
2i\  16500  ft. 
^^J.  $827.78. 
24.  1400. 
;?5.  76.8  oz.  av. 
20.  57.6  U).  av. 
27.  $141.87. 
^<!?.  $84.81. 

29.  $172.80. 

30.  $127.49. 

31.  'in:*"  l)u.; 
$287.81. 

32.  $287.94. 
.33.  229'*  bu. 

34.  $158.54. 

35.  $4.92. 
30.  $5.09. 
^7.  $6.98. 
38.  $7.20. 
.m  $0,687; 


40 


41 


42. 


$0.531 ; 
$1.02. 
455 1-*- ; 
4351^; 
506* «; 
446<; 
511*-^. 
90;  155="': 
143^*; 
110^^. 
$3.091 ; 
$1,802; 
$1,523; 
$1,812. 
4S.  $0,762; 
$0,741. 

44.  $3,889; 
$14.25. 

45.  $430.72. 
40.  $1634.09. 
47.  $808.65. 
4S.  2400. 

49.  162145.20  g.. 

gold ; 

18016.14  g., 
allov. 

50.  1546875  oz., 

silver; 
171875  oz., 
copper. 

51.  $18,605; 
$16,957. 

52.  40,608,021 

pieces ; 
$88,312,142- 
.50. 

53.  £135  Is.  lOd. 

54.  £49  7s. 

55.  £219375; 
$28.72; 
$1067588.44. 

56'.  40  vd. 

57.  £19.8375. 

58.  $1100.25. 

59.  £10  10s. 
00.  5.1813  f. 
6'/.  $8377.50. 
02.  412.50  f. 
6*5.  $5712. 

04.  $8018.49: 
$7977.90. 

05.  43  r.  9  a.  Up. 
6'6".  55"  48'. 


11. 


07.  $59.88. 

08.  $>J.10. 

09.  4  h.  23  ra. 

47|  s.,  p.  M. 
7U.  160.71  bu. 

exact ; 
160  bu.  a  pp. 
820  HI. 

72.  4189,',  gal. 

73.  1650UU  1. 

74.  56.867  vd. 

75.  $0,520. 

76'.  46.45  sq.  dm 

77.  $6,889. 

78.  $0,528. 

79.  $0,055. 

Art.   '44H. 

1.  4:32. 
A  014. 
3.  1820. 
4_.  2100. 
5.  $1.25. 
0.  60. 

7.  1.94. 

8.  21.90. 

9.  $125.85. 

10.  $159.56^. 

11.  $23.75. 

12.  $112.08. 

13.  $2781.25. 

paid  over. 

14.  $225. 

15.  $832.58. 
2500. 
2400. 
$861.00. 
$108(M). 
$1502.40. 
$72. 

2S.  495  ft. 

53.  £7200. 

54.  $200. 
25.  12001). 

20.  $15027.50. 

27.  $2058.75. 

28.  $2.94. 

:".>.  2200. 

30.  $05500. 

31.  $1012.50.  .V 
$27(K).40.  B. 

32.  .01  J. 

33.  2^%. 


iye 


A  ys  ir  K  J>'  s. 


d4. 
S5. 


39. 
40. 
41. 
4^. 
43. 
44. 
4^. 
40. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
•'>7. 
58. 
59. 
60. 
01. 
62. 
03. 
04. 
05. 
60. 
67. 


Hi. 
H%. 
H%. 
%%. 

25%. 

ix>%. 

$66, 

12^%. 

$2825.37. 

1564. 

400. 

$930. 

$444. 

$324. 

6210. 

$456.80. 

$2555.91. 

120.  56.  275, 

$531.92. 

$1392. 

125;^. 

$1197. 

$7500. 

£18  15s. 

£1  12s.  5a. 

£3  Os.  6(1. 

£3  14s.  lO^d. 

£32. 

£35  8s.  4d. 

Alt.  251. 

I.  $78.55. 
.-'.  !!;31.50. 
>'.  $76.58. 
4.  $40.30. 
'>.  ij;  18.24. 
-;.  23  K^; 

50^%; 

30%;  64%. 
7.  $102.82. 

$420.26. 

$535.43. 

$147.67. 

$40.83. 

$26.25. 

$119.76. 

$900.23; 

$896.08. 

$446.41. 


Aft.  2r>:i. 

1.  $35.60. 

2.  $883.37. 

3.  $135.73. 

4.  $118.88. 

5.  $360.07. 

6.  $533.22. 

7.  $65.64. 

8.  $113. 

9.  $845.65. 

10.  $131.44. 

11.  $1082.55. 

12.  $326.93. 
IS.  $92.05. 

Alt.  261. 

1.  $21.60. 

2.  $200000. 

3.  $212.50. 

4.  $2256.25. 

5.  $2295. 

6.  2%.    7.  480. 

8.  $3099.37. 

9.  $12.61. 

10.  $81.75. 

11.  $2161.17.  net 

amount. 

12.  $65.63. 

13.  $869.60,coni. 

14.  $125. 

15.  5%. 

16.  $5091. 

17.  $2554.75. 

18.  $43500. 

19.  $1773.50. 

20.  $2782.30. 

21.  $7872.07. 

22.  $18909.18. 
,23.  $2748.31. 

24.  $123.31. 

Art.  264. 

1.  $40. 

2.  $364. 

3.  $900. 

4.  $4.80. 

5.  $4726. 

6.  $7.50.   7. 
.V.  $10179. 
.'/.  2h'. 

W.  $1048.20. 
11.  W. 


$3. 


12.  $2425. 

13.  12^%. 

14.  16%. 

15.  13||%. 

16.  \2^fc. 

17.  $1775. 

18.  $608. 

19.  $11225. 
,:a.  $520. 

21.  44?.  22.  $72, 

23.  23^%. 

24.  $400. 

25.  574;-. 
'26.  12%. 

27.  10%. 

28.  4%. 
^9.  $210. 
30.  $50. 
,?/.  $7.50. 
32.  36*'. 
^J.  42f%. 
J.^.  150%. 

35.  33^%;  50%: 

53U%; 

40|S%: 
425%. 
31  >.  6|%.  gain: 
$3.80. 

Alt.  27s. 

1.  $122.50. 

2.  $115.65. 

3.  $484.80. 

4.  $632.26. 

5.  $S98.99. 

6.  $214.31. 

■;.  $561. 

i\  $397.49. 
U.  $102.77. 

10.  $3138.83. 

11.  $1059.71. 

12.  $470.63. 

13.  %m.^M. 

U.  $18.81. 
15.  $1791.94. 
ii6".  $269.45. 

Art.   2SiK 

1.  $16.28. 

2.  $64.76. 
$36.85; 

42.99. 
4.70; 


$20.58. 
.5.  !{!o6.68; 

•f  75.5  7. 
';.  $180.10; 

*  120.0  7. 
;.  $11.43: 

$17.14. 
3.  $15.50: 

$18.08. 
9.  $29;  $33.83 

10.  $33.17: 
$44.23. 

11.  $9.19:  $7.r.6 

12.  $16.38: 
$10.92. 

13.  $39.45; 
$46.03. 
$19.79; 
$23.09. 
$2.a5:  $2.37 
$13.75; 
$16.04. 
$106.66: 
$142.22. 
$137.72: 
$114.77. 
$107.36: 
$80.52. 

20.  $93.53; 

$140.30. 

$19.27; 

$14.46. 

$494.15: 

$247.07. 

$418.64: 

$837.29. 

$17.85: 

$20.8:1. 

$158.29: 

$211.(15. 

$48.25: 

$40.21. 

$5;i.51 : 

$35.«>7. 

$188.40: 

$282.60. 

$104.93; 

$78.69. 

$5.64 :  $2.8e 

$154.87; 

$309.74. 

$717.50; 

$t»57.7l. 


n. 


'3. 


26 


23. 


29. 


3:'. 


.1  .V  s  w  /•;  A'  N, 


jiur 


35 


36 


36 


3S 


39 


33.   $34.96; 

$33.21. 
.;.;.  ."$35.65; 

!j!33.87. 
.■4.   .Til 4.27; 

118.73. 
.!/,.   $14.47; 

$18.99. 
35.   $26.73; 

$19.09. 

$27.29; 

$19.49. 

$193.96; 

$113.14. 

$195.15; 

$113.83. 

$309.07; 

$347.70. 

$310.14; 

$348.90. 

$57.27; 

$81.81. 
3S.   $57.82. 

$82.60. 

$7.59; 

$10.12. 

$25.95 ; 

$11.53. 

$111; 

$27.75. 
J^'>.   .$76.50; 

$60.56. 
42.   $77.40; 

$61.28. 
4J.  $16.28; 

$14.65. 
4.7.  !?  16.57: 

$14.92. 

44.  $1065S.2(). 

45.  $1050. 
41;.   $1556.6(>. 
47.  $27.84. 

Alt.  'iu:t. 

7.  $1.79. 

•  $116.47. 

.-  $ll..)l. 

;.  $5.28. 

...  $;!.92. 

li.  $15.12. 

;.  $5.75. 

N.  $H.lti. 
it.   !j'42.lS. 


40. 


41. 


W.  $14.83. 

11.  $4.44. 

12.  $10.44. 

13.  $39.35.     : 

14.  $246.S9.    j 

15.  $58.97. 
v..  $27.74. 
/;.  $41.64. 
13.  $7.58. 

19.  $2.14. 

20.  .$30.21. 

21.  $5. 
2>.  $8.64. 

Alt.  296. 

1.  ~'/o.  0.  34%. 
.-•'.  7%.  7.   8%. 
3.   6%.  8.   4%- 

.^.  5%.  y.  4%. 
5.  7%. 

10.   6%. 
ii.  8|/.. 
i^.  9%. 
7^.  10^^. 
i.^.  30^. 

Art.  29U. 

1.  6  in.  6  d. 

2.  ly.4.m.20d. 

3.  2V.  2  m.  2d, 

4.  2  in.  15  d. 

5.  6  ra.  14  d. 

6.  1  y.  10  ni. 

22  d. 

7.  4  y.  9  m.  15  d, 
^'.  4y.8m.24d 
.'/.  9'm.  20d. 

10.  11  m.  21  d. 

11.  ly.5m.  15d 

12.  ry,5m.l8d 

13.  10  y.  8  m. 

Art.  302 . 

I.   $12107.84. 
.'.  $871.31. 
./.  $2241. 
;.  $7719.16. 
.\   $1!I97.S7. 

<;.  !^;J()(H). 
;.  $3228.33. 
S.   $29419.35. 
;>.   $30612.25. 
$31746.03. 


C>. 


s. 


w. 


\11.  $11973.:?3. 


12.  $14:370.69. 

13.  $34:36.99. 

Art.  sort. 

1.  $12:34. 
.'.  $5280. 
.;.  $:5456. 

4.  $375.00. 

5.  $12375. 
$1728. 
$723.01. 
$879.54. 

.9.  $1511.67. 

10.  $2309.28. 

11.  $3770.52. 

12.  $5307.72. 

13.  S1642.31. 

14.  $2138.94. 

Art.  309. 

I.  $892.86; 
$107.14. 

3.  $438.60; 
$01.40. 

3.  $.547.95; 
$.52.05. 

',.  $7()2.03; 

$37.37. 
5.  ,$283.35; 

$41.05. 
G.  $0.08. 
7.  $3629.03. 
.s\  $204.29. 

Art.  310. 

1.  $42.:32. 

2.  $184:3.93. 

■;.  5%. 

4.  1  y.  10  in. 

28  (1. 
.■T.  $1722.02. 
r,.  $KH)0O. 

■■  14h%. 

.v.  Latter  U^r 

bettor.  ' 
9.  Oct.  3. 
KK  l'}f. 

II.  $192:50.77. 
1.'.  $28.:{:?. 

13.  .luni-  11.  '74 
;.;.  $129: 

$131. .50; 

$129.70. 
15.  *2:{7»i.7t. 


/';.  $7.10. 

17.     m^'/r. 

13.  $050. 
/.'/.  :t;l483.:<K. 
20.  $4298.04; 
$4342.6.5. 
//.  $«6.07. 

22.  $89.17. 
2.1.  .$288.39. 

24.  £198  KJs.  .-)d 

25.  £8  10>. 
20.  £5  8s.  4<1. 
27.  £9  5s.  lOd. 

23.  £2  12s.  lid. 

29.  £3  17s.  3d. 

30.  £10  9s.  8«1. 

31.  $6200.8:$. 
3^.  58*5'.. 
3!.  :\\\},',. 


Art.  31~>. 

I.  $526.44: 

$506.4,s. 
.'.  $45.18: 

$37.:57. 
./.  $83.27. 
J.  $1909.(i:3: 

$2104.7-2. 
5.  $121;. 
<;.  $142.S2: 

$1.55.97. 
;.  $2794.:?2: 

$779S.54. 
,v.  $9!):!.():!. 
,''.  .$4445.17. 
('.  $747.27. 
/.  $4172.57. 
.'.  $405.:U. 
.,'.  $i:!:!0:>.s{. 


Art.  32ii. 

$1022. 
,  $911.04: 

$919.21: 

$917.46. 

Mar.  7.  ISM-J- 

$6022.10. 
,  $431.1(1. 
,   .Vuij.  21.  "SI. 

Art.  .331. 

.  $7987.33.  nt 
$7938. 19. 


V.)S 


A  ixs  WJ-:  Jf  s. 


S.  Apr.  27; 
$1181.40,  or 
$1 J  81.65. 

4.  Aug.  21 ; 
$5196.40,  or 
$5197.55. 

5.  Nov.  2; 
$3524.16,  or 
$2524.65. 

n.  Oct.  7; 
$3664.71,  or 
$3665.96. 

7.  Xov.  18; 
$6395.55,  or 
$6395.90. 

8.  Sept.  16; 
$8135.73,  or 
$8139.01. 

0.  Sept.  1 ; 
$4430,  or 
$4430.96. 

10.  Sept.  28; 
$8204.29,  or 
$8204.78. 

11.  June  29; 
$4276.08,  or 
$4276.73. 

1^.  Nov.  30; 

$4768.85,  or 

$4770.44. 
13.  May  6; 

$8899.50,  or 

$8900.88. 
1/).  .Inii.  15; 

$4909.58,  or 

$4910.82. 
15.  Feb.  2; 

$5936.20,  or 

$5937.07. 
IG.  June  24; 

$9813.71. 
17.  Oft.  11; 

$5894.25. 
IS.  May  13; 

$5897.87. 
i.V.  Sept.  6; 

$8603.71. 
£0.  .t594!»,  or 

$5!M9.70. 
gl.  0(l.  5; 

$■19411.67. 
S-^.  Apr.  I: 

$3710. 


23. 
25. 


26. 


$15.87. 

$3012.09,  or 

$3012.63. 

Aug.  30; 

$3737.21,  or 

$3738.32. 
,?7.  May  19; 

$1641.17,  or 

$1641.51. 
28.  Apr.  15; 

$882.22,  or 

$882.56. 
■io.  $1523.62. 
■n.  $3081.09. 

J  If.  :j:i(i. 

1.  $678.54. 

2.  $242.17; 
$148.16. 

3.  $n02.<)9: 
$1184.38. 

4.  $1327.21: 
$1410.94. 

5.  .•i;S35.74; 
$924.38. 

';.  $:}073.01; 

$3363.56. 
7.  $517.82; 

$716.61. 

$3260.23; 

$4539.19. 

$2856.29; 

$3118.54. 


8. 


Art.  340. 

.  $-140: 

$447.16. 
.  $223.31; 

$214.37. 
.  $651.97; 

$753.30. 
,  $104.28: 

$133.04. 

Art.  :i44. 

*2(i2.21: 

$161.49. 

$1108.57; 

$1192.53. 

$1321.75; 

$1106.17. 


5.  $833.87; 
$920.94. 

6.  $3067.14. 
$3347.31. 

7.  $549.89; 
$764.00. 

8.  .$3260.51; 
$4594.83. 

.9.  $2849.04; 
.$3100.52. 

Art.  352. 

1.  12.      2.  9. 
3.  160.    4.  $36 
5.  $50. 
G.  240  lb. 

7.  $111. 

8.  $21,875. 

9.  55.50. 

10.  85»  yd. 

11.  396  ft. 

12.  £25  lis.  9d. 

13.  $9(i0. 

14.  $2410.71. 

15.  A,  $1875.90: 
H,  $1598.40. 

IG.  $179.56. 

17.  $98238.04. 

18.  $126. 
n>.  $3.79. 

20.  $137.03, 

21.  5  rods. 

22.  $153600, 

23.  £27  2s.  9d. 

24.  23553  ft. 

Art.  370. 

1.  $93.75. 

2.  $68.75. 

3.  $426.50. 

4.  80<'. 

.■7.  $3600. 

G.  $281.25. 

7.  $22.50. 

.v.  $56.S8. 

.''.  $71.43. 

10.  .$57.60. 

//.  $4MH0. 

].'.  $3120. 

13.  $42. 

14.  $9000. 
1:..  $!l(KK». 
IG.  $61.25. 


17.  $16.20;  $37. 

18.  40%. 

19.  $1440. 

20.  $793. 

21.  M,  $1761.36; 
P,  $1409.09: 
'J\  $880.68. 

22.  A.  $454.54: 
C,  $568.18. 

23.  $134.90. 

Art.  379. 

1.  $8782.81. 

2.  $8395.94. 

3.  $5006.25. 

4.  $4358.59. 

5.  $8427.52. 

6.  $9922.37. 
~.  $-1287.11. 

$3417.18. 
!{ 282 1.96 
59898.30. 
$1871.48. 
$2443.86. 
$3346.56. 
$2227.28. 
$7373.16. 
$9222.61. 
$6431.57. 


19.  ){ 9231. 46. 

20.  $23.29; 
$9340.10. 

21.  $2972.25. 

22.  $11834. 

23.  ^  "^r  premium 

24.  $;3420.05. 

Art.  392. 

1.  $1083.94. 

2.  $15Ki.40. 
4.  $2407.50. 

$3760.(i!». 
$4050.03. 

7.  $409.34. 

8.  $2483.15. 
!>.  $4076.72. 

10.  $3290.93. 

11.  $1(X7.98. 
/,'.  !!'4':61.23. 
13.  $4593.93. 

;.;.  $2611.06. 

15.   $8495.46. 


6. 
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S9. 
.30. 
31. 

sa. 

33. 


4-' 

AG. 

47. 

4^'. 

49. 

50. 


16.  $2373.24.       I 
IS.  £1225  IBs. 

6d. 
19.  4.83|. 
i'O.  £1864  6s.  4d. 

21.  $1341.32. 

22.  $1162.79. 

23.  $965.02. 

24.  $767.20. 

25.  $1631.38. 

26.  $1393.72. 

27.  $189.60. 

28.  $1856.07. 
$1538.53. 
$2023.10. 
$2392.60. 
$1688.75. 
$1411.11. 

34.  80318.70  fr. 

35.  17949.60  fr. 

36.  5.18f. 
3S.  $1692. 

39.  $1967.24. 

40.  $822.96. 

41.  $289.54. 
4,?.  .$2359.10. 

43.  $1543.24. 

44.  $3867.75. 
$3102.24. 
$1547.25. 
$2061.40. 
$2359.33. 
3467.73  m. 
13824  m'ks. 

51.  Ml 

5..\  $2905.05. 

53.  $4982.62. 

54.  4562  guilders 

55.  7128  y:uilders 

56.  40|. 

57.  4.885. 

5S.  $17366.98. 

59.  $3.60. 

60.  £512  3s.  2d. 

Art.  397. 

1.  Oct.  10. 

2.  Feb.  11. 
S.  Auc  4. 

4.  J  11110  5,1882. 

5.  .luiio  20. 
6-.  .Iiilv  18; 

|1694.!)0; 


$1686.16. 
7.  Feb.  15,  '82 
S.  Oct.  6,  '81 ; 

$2403.88: 

$2367.55. 
9.  May  31 ; 

$2480.32; 

$2492.72. 

10.  July  14. 

11.  Nov.  15. 

12.  Sept.  26. 

13.  Oct.  26,  '82. 

14.  Sept.  25; 
$2425.16; 
$2437.33. 

15.  .liilv  8. 
17.  Nov.  8.  1881, 

$2441.73; 
Sept.  19,  '81, 
$2392.90. 


$1704.29; 
$47288.32. 


Art.  401. 

1.  Jan.  17.1882. 

2.  Mav25. 1881. 

3.  Doc.  3,  1882. 

4.  Mavl3,1882, 

5.  Feb,  15,  '83; 
$1053.23. 

Art.  405. 

1.  $2134.06; 
Aug.  28; 
Sept.  2. 

2.  $5333.48: 
Nov.  28. 

,.'.  $12505.70. 

Apr.  26. 
,;.  $404;^.()9; 

Dee.  10. 

Art.  4l'i. 

1.  $431.37. 
;.'.  $1694.89. 
,?.  $518.53. 

4.  $986.02. 

5.  $3361.51. 

6.  $44955.75. 

7.  $400.91. 

<V.   Hm.  9997.87, 
9.  $1053.22. 
10.  $151:5.77: 
$32067.54 : 


Art.  434. 

1.  $8750;   $56. 

2.  8%;  $200. 

3.  $2,500,000. 
'■.  $20,000,000; 

$2,000,000; 

i'/r. 

5.  $500. 

6.  $61250. 

7.  $36,745.(100. 
,S'.  $60000. 

.9.  $23325. 

10.  550  shares. 

11.  $29043.75. 

12.  $220(MIO; 
$170..5.S7.50. 

13.  $23100. 

14.  $36412.50. 

15.  .$220675. 

16.  $17560. 

17.  $68625. 

18.  $3277.50. 

19.  $16200. 

20.  8.  n.  $8230. 

22.  $80800. 

23.  500  sliares. 

24.  $775. 

25.  $8000. 

26.  $117(545. 

27.  $2S4 94.67. 

28.  $23541.58. 

29.  $32.5. 

"30.  $90,448,287- 

.86. 
31.  $16,327,007- 

.50. 
$165850.55. 

'"  $lia4().834- 
.83. 

34.  Latter  1*5 ^ 

better. 

35.  7A%. 

36.  Chatham  $60 

greater. 

37.  166|. 

38.  (\\i\  125: 

62.1. 
.;.''.   KiO;"  13;U. 
',0.  $:54137.50. 


/.  $2425. 

.'.  $519.27. 

3.  $1128..34. 

44.  $1682.91. 

45.  $475. 

46.  $1450. 

47.  $1625. 
49.  124..59; 

128.79. 

51.  4%. 


Art.  440. 

I.  $7,690,418- 

.82. 
..-.  $11.61.5,280 
.;.  3^  luills; 

$38.66(i.3r. 
4.  $13412.19. 
,7.  $8693.72. 
6.  Kate  5.8  m 
,V.  $37.49. 
9.  $57.85. 

10.  $231.39. 

11.  $6,557. 

12.  $56(r,.9T. 

Art.  45 1 

I.  $9412: 

$5(i47.20. 
A  $97.02. 
,;.  $81(i.25. 
4.  $85.40. 
,7.   |l;:}5.21. 

6.  $723.45. 

7.  $950. 

8.  $1267.50, 

9.  $116.94. 
$915.9.5. 
$1004. 
$639.03. 
$839.40. 
$l(i23.8r 
$183.75. 
$:?:!8.24. 
$110()0. 
$44175. 

19.  4208.50. 

20.  $439.88. 

21.  $57.05. 

22.  $37242; 
$197.75. 

iS.  $248:<.«50 
Sk.  $487.26. 
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Art.  461. 

3.  A,  $1960; 

B,  $2960. 
/f.  $838.33,bro. : 

$3366.67. 
.-,.  C'.$l  1431.88; 

I).$11279.75; 

E.$l  1190.75 
;.  M.$18529.25; 

N,  $6389.75. 
S.  X.  $500: 

Y.  $200; 

Z.  $700. 
10.  K.  $2380.83: 

F.  $333.3.17: 

(t,  $3809.33: 

H,  $4761.67. 
//.  A,  60  ft. ; 

B,  80  ft.; 

C,  100  ft. 
U.  A,  $2692.68: 

B.  $2468.29; 

C,  $1884.88; 

D.  $2154.15. 
1.1.  A,  $375; 

B.  $318.75; 
('.  $225; 
1),  $187.50; 

E,  $131.25. 
.  A.  Cr. 

$1623.17: 
n.  Dr.  $164.71. 
/:.  A.  .$.5004.24: 

i;.  $2502.12. 
jc.  A.  $6470.24: 

B.  $3235.12. 
/;.  P,$  10229.71; 

(^,$10245.54. 1 
/.S-.  A,  $3847.56;! 

B.  $4902.44.' 
j;>.  $5S77.67.  i 
:0.  A.  $1,533.46; 

B.  $1922..54. 
;:•/.  (',   $H  19.97;  i 

I),  $745.43.    I 
:iy.  A.  $.540; 
H.  .$560; 

C.  $6(M1. 

.'./.  A,  $2311.63; 

B,  $3.5si.l(t; 

('.  i41(Ml.l)7. 
.';.  J.   $15.5K.97;1 

K.  !l;l3s.-,.75: 


I'l 


L.  $1190.88 
25.  A,  $2505.74 
B,$  17307.58 
C.  $16723.84 
2G.  A.$17527.74 
B.$20323.76 
C,  $6310.43. 

Art.  4HH. 

].  72%;  $5760, 
.;'.  $702000: 

$35100. 
3.  $35625. 
4-  $21375; 

$475000. 

0.  $3,338,100. 
<:.  $23,944,096- 

.50. 

$1.213.591..50 
7.  $1.43;5.S31.70 
S.  $1047.54: 

$427.84. 
r>.  $9028.53. 

10.  $59.31. 

11.  12%  ;  10%  ; 
19.56%. 

Art.  473. 

2.  $374.60: 

$374.93. 
.;.  $669.35; 

.S671.70. 
.'>.  $25.14. 
.'.  $462.10; 

,S464.38. 
'/.  $348.62: 

$350.50. 
7.  $190.91: 

$191.04. 
.V.  $96.15. 
•''.  §2H4.55; 

$2S4.82. 

$121.20; 

$121.94. 

$328.(K); 

$:!29.37. 
'.'.  $.557.31; 

$.557.S6. 
'./.  $705.74  : 

$705.94. 

.1//.  4S'i. 

1.  $l:!l.i»0. 


Id. 


n 


2.  $137.20. 

3.  $116.36. 

4.  $1638.40. 

5.  $0.0.54; 
$0,072; 
$0,104. 

0.  $0.6.55. 
;.  $356. 

$13472  . 

$10469.12. 
00: 

$13700. 

$9080: 

$29080. 

$717.68. 

$12379.12. 

$342.67. 

$4190.03: 

$3084.60; 

$933.35. 

$152.79. 

$13.63. 

*2655.69. 


.v. 


10.    P: 


Art.  4S:i. 

1.  'io^. 

2.  21659.6. 
./.  40320  mill. 
4.  $164.52. 
.7.  16    48'  15", 
6'.  16666^  .«q.V(l 
7.  £69  ds.  (mI. 
X  $140.25. 
ft.  38Ji  sc).  vd.: 
$24.15.  ■ 

10.  £19  :!s.  (id. 

11.  1.671H4  p-. 

12.  .$39(HK». 

13.  $9363.44. 
U.  $135. 

7,7.  $102. 

/';.  £3  19s.    10.1, 

/;.  $164. 

IS.  $4224. 

/:>.  $6058.95; 

20 'V. 
.'II.  $670.77. 
:'/.  :n\W. 
.'/.  $10.52.63; 

$N22.37. 
.'..•.  .«i4:{:U»3. 
.';.  $SH9.36. 
/:,.  £56  7s. 


26.  £10  Os.  9d. 

27.  22.99%. 

28.  73.57%; 
26.43%. 

29.  'S0{^%. 

30.  120  bbls. 

31.  Sept.  19; 
$4950. 

32.  $5078.72. 

33.  $851.96. 

34.  $5171.73. 

35.  $4165.03. 

36.  $630.97. 

37.  $2474.07. 

38.  $9825.03. 
30.  $17651.29. 

40.  $1889.22. 

41.  40|%. 

42.  $28.03. 

43.  $1.26|; 
30>-%. 

44-  $754482. 
40.  1U%. 

46.  $2.50. 

47.  $554.68. 

4S.  .Alar.21,1882. 

4it.  Aiijr.25.1H82; 

$622.41. 

50.  $622.42. 

51.  $320.31. 

52.  $1625. 

53.  $425.    • 

54.  $1.56.30. 

A  rt.  491. 

2.  as.     9.  312. 

3.  121.  10.  345. 

4.  135.  11.  37.5. 
.'7.  216.  /.'.  716. 
'.'.  21s.  7..M ,5.2.5. 
7.  255.  ;.;.  1994 
.V.  294.  /.7.20.7H. 

/'.-.  2732. 
/:.  29683. 

Art.  49/i. 

2.  18.     .V.  2.13. 

3.  2.2.     9.  23.9. 

4.  84.    10.  46.2. 

5.  78.    //.  6.54. 

6.  82.    ;.'.  75.H. 

7.  1!>6.;.?.  87H. 


